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ABSTRACT 
To combat the rapid degradation of the Louisiana coast, the Louisiana Coastal Protection and Restoration 
Authority has planned strategic land building initiatives throughout the Louisiana Gulf coast, including 
beach nourishment and marsh creation projects. It is commonly agreed that the state lacks sufficient 
renewable sediment resources to maintain the planned CPRA land building program. However, 
Louisiana, the state that commonly ranks last in state recycling percentage, recycles an estimated 0.6% of 
the waste glass consumed in the state. Glass is predominantly silica sand. This thesis evaluates 
laboratory-determined characteristics of recycled crushed glass cullet to assess its suitability as a 
renewable aggregate for beach nourishment and marsh creation projects. Specifically, the research herein 
evaluates geotechnical and settling characteristics of recycled crushed glass cullet produced in Pearl 
River, Louisiana. Additionally, this research evaluates the effects on beach nourishment and marsh 
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1 INTRODUCTION 
 It is well documented that the Louisiana coastline is rapidly encroaching inland. This is 
problematic because substantial populations and nationally-critical infrastructure are within the Louisiana 
coastal zone. Additionally, non/under-developed coastal lands including barrier islands and coastal marsh 
act as storm attenuators by absorbing storm energy and reducing storm surge. In the wake of Hurricane 
Katrina, the state legislature established the Coastal Protection and Restoration Authority (CPRA) to act 
as the preeminent entity to plan, develop, and implement sustainable coastal zone management practices 
with a goal of ultimately maintaining and sustaining the living and working habits of coastal 
Louisianians. To communicate these recommended coastal zone management practices to legislators and 
the public, every five years the CPRA issues a Coastal Master Plan that projects implications of specific 
coastal zone management over the next 50 years.  
1.1 Land Building Efforts in South Louisiana  
 A major focus of the CPRA is to strategically build land along and near the Louisiana coast to 
mitigate forecasted damages of future storm events. The three mechanisms currently being used and 
considered for coastal land building are sediment diversions, marsh creation, and beach nourishment. 
Sediment diversions are hydraulic outlet works along the Mississippi River that operate during high river 
flow events. They release water from the Mississippi River to specific receiving basins while maximizing 
the volume of sediment diverted to the receiving basin. As diverted water slows, suspended sediment is 
deposited, and as flood waters dissipate, new land is formed. At current two sediment diversions, the 
Mid-Barataria and Mid-Breton sediment diversions, have been awarded for design to engineering firms 
AECOM and Stantec, respectively.  
1.1.1 Beach Nourishment Projects 
 Beach nourishment projects predate the establishment of the CPRA and have been completed 
throughout the Louisiana Gulf coast. As part of the Louisiana Coastal Master Plan, CPRA has committed 
to continuing beach building projects. Beach nourishment projects are typically completed by dredging 
borrow sand from an appropriately suitable borrow source and hydraulically pumping the dredged 
material to the beach being built/nourished. Excavators on the beach near the outlet works of the dredge 
will then grade the nourished beach to the designed dimensions. These projects are common along the 
mainland coast and on barrier islands. Campbell, et al. (2005) recognize two generic design approaches 
commonly being built in Louisiana 1) stabilized design (Figure 1.1), utilizing a wide beach and tall berm 
and 2) retreat design (Figure 1.2), utilizing relatively no beach and a lower berm.  
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Figure 1.1. Typical stabilized beach fill/barrier island cross-section showing wide beach and tall 
berm. Notice designed overbuild of the foreshore. (from Campbell, et al., 2005) 
 
Figure 1.2. Typical retreat design barrier island cross section showing relatively no beach and short 
berm. Notice designed overbuild of the berm crest. (from Campbell, et al., 2005) 
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 Beach fill design is often guided by United States Army Corps of Engineers (USACE) Engineer 
Manual (EM) 1110-2-1100 Coastal Engineering Manual (USACE, 2008). This EM recommends as part 
of the design process an evaluation of grain size distribution of the proposed borrow and native beach 
material to assess the suitability of the borrow sand for the native beach. Specifically, the EM 
recommends evaluating the grain size distribution of the study sands in accordance with Folk (1964), 
including mean grain size (Mφ), standard deviation (σ), coefficient of skewness (skewness), and 
coefficient of kurtosis (kurtosis). Then considering mean grain size and standard deviation of the native 
and borrow beaches, borrow to native beach compatibility/suitability can be quantified considering 
overfill factor, RA. Overfill factor is a ratio compared to 1 of the amount of borrow material required to 
yield and maintain one unit volume of nourished beach. For example, if overfill factor is 1, then one unit 
volume of borrow will maintain one unit volume of nourished beach. If overfill factor is 1.2, then 20% 
more borrow material must be dredged/excavated than the volume required on the nourished beach, to 
maintain designed fill volume on the nourished beach. Overfill factor is not the only parameter used to 
assess beach fill suitability, but it is an industry-standard metric that is appropriate for the analyses 
considered in this thesis. Mean grain size, standard deviation, skewness, kurtosis, and determination of 
overfill factor will be described in greater detail in subsequent sections of this report. 
1.1.2 Marsh Creation Projects 
 Marsh creation projects typically utilize fine-grained dredged material as the fill material. To 
contain the dredged fines, a perimeter dike is constructed around the periphery of the planned marsh. The 
containment dike is constructed with an overflow weir. This allows the suspended fine-grained sediments 
to settle out of suspension within the confines of the dike, while supernatant water leaves the system via 
the weir. Figure 1.3 presents a typical cross section of a constructed marsh while Figure 1.4 shows an 
active marsh creation dredging site at Bayou Bonfouca on the north shore of Lake Pontachartrain. 
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Figure 1.4. Active marsh creation dredging operation at Bayou Bonfouca on the north shore of 
Lake Pontchartrain. Photo taken by the author, 22 August 2017. 
 Marsh creation design is typically guided by USACE EM 1110-2-5027 Confined Disposal of 
Dredged Material.  EM 1110-2-5027 recognizes that appropriate characterization of dredged marsh fill 
includes determination of Atterberg limits, grain size distribution, organic content, specific gravity, and 
settling characteristics. Previous research at the University of New Orleans (UNO) (Matson, 2014; 
Mebust, 2015) has evaluated the influence of salinity, grain size, and initial dredged slurry concentration 
on settling characteristics of test slurry. Ongoing research is presently evaluating the effect of organic 
content on slurry settlement. 
1.2 Sediment Resources and Availability 
 Sediment resources for land building efforts in south Louisiana are rather limited, especially 
renewable sand resources. Kulp, et al. (2005), recognize potential borrow sand resources to occur as  
fluvial point bar and mouth bar deposits; ebb-tidal, flood tidal, and tidal inlet deposits; and as offshore 
shoals, remnant of drowned barrier island systems. Of these potential borrow sand resources, the offshore 
shoals contain the greatest volume of potential borrow material. Albeit, the volume of the shoal is finite, 
and access for sand extraction is often obstructed by easements that must be maintained from offshore oil 
and gas infrastructure. Fluvial and tidal sand resources, though renewable, yield a lesser volume and are 
more transient and less reliable than off shore shoal deposits. Figure 1.5 highlights major sand bodies near 















Figure 1.5. Major off shore sand bodies of the northern Gulf of Mexico including Heald Bank Shoal 
(HB), Sabine Bank Shoal (SB), Tiger and Trinity Shoals (TB), Ship Shoal (SS), Outer Shoal (OS), 
Barataria buried channel (B), Sandy Point buried channel, (SPt), St. Bernard Shoal (SB), North 
Perdido Shoal (NP), and South Perdido Shoal (SP). (from Williams, et al., 2012) 
  
 It is generally agreed that Louisiana lacks adequate sediment resources to continue to maintain 
the present coastline. Similarly, it is recognized in the 2017 Louisiana Coastal Master Plan (CPRA, 2017) 
that “limited supplies of, or access to, renewable sediment resources constrains the restoration efforts we 
can undertake.” The following section presents a review of current Louisiana recycling and glass 
recycling practice, as this thesis contends that waste glass disposed in the state is a renewable sediment 
resource that the state is actively, and literally, paying private companies to bury in landfills across the 
state.   
1.3 Recycling Practice in Louisiana 
 Louisiana Revised Statute 30:2413 requires that the Louisiana Department of Environmental 
Quality (LDEQ) submit an annual summary to the state legislature to report the status of recycling and 
resource recovery from the preceding year. Accordingly, LDEQ sends annual requests to each parish and 
select local municipalities within the state to voluntarily report recycling efforts within their 
representative jurisdictions. Table 1 summarizes select recycling statistics submitted to the legislature 
from 2009 to 2016. Since 2009 response rate is below 50%, with approximately 7.5 to 20% of 
respondents reporting no form of recycling activity. In 2015 and 2016 LDEQ reported 8% and 6.7%, 
respectively, of municipal solid waste to be recycled. However, these percentages were calculated 
considering reported recycling and reported tonnage of landfilled waste, i.e., these calculations assume 
that municipalities that did not respond recycle at the same rate as the municipalities that did respond. If it 
is assumed that the parishes that did not report also did not recycle, the percentage of municipal solid 
waste diverted to recycling drops to approximately 5%. According to the United States Environmental 
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Protection Agency (EPA), the 2015 national average recycling rate is about 35% (EPA, 2018). 
Considering these numbers, it is no surprise that at least since 2016, the state of Louisiana, at the state-
level, ranked last in municipal solid waste diverted to recycling (Kiernan, 2018). Glass recycling 
participation and percentages recycled within Louisiana are even slimmer with no more than four 
municipalities reporting glass recycling in a single year since 2009, and most recently only two – Orleans 
Parish and East Baton Rouge Parish – reported glass recycling in the most recent report submitted to the 
legislature. 
  
Table 1. Summary of select Louisiana recycling statistics submitted to the state legislature, 2009 to 
2016. (Source: LDEQ, 2011 through 2018) 
 
1.4 Summary of Objective, Methods, and Importance of Research 
 The research herein intends to evaluate laboratory-determined geotechnical engineering 
properties of recycled crushed glass cullet (RCGC) and RCGC blended with Gulf coastal sediments. 
Properties evaluated will be limited to the geotechnical properties relevant to marsh creation and beach 
fill design including grain size distribution, moisture content, organic content, specific gravity, Atterberg 
limits, and settling characteristics. Standard geotechnical laboratory procedures will be employed to 
evaluate these properties. The determined properties of RCGC and RCGC blended with Gulf coastal 
sediments will then be compared to existing Gulf coastal sediments to evaluate likeness of the samples 
evaluated as well as compatibility/suitability of RCGC or RCGC blends as aggregate material for future 
marsh creation and beach nourishment projects in south Louisiana and along the northern Gulf coast. 
Specifically, the following research objectives have been defined: 
1. Determine coastal geotechnical engineering properties of RCGC produced at Pearl 
River, Louisiana, processing facility. These properties include grain size distribution, 
moisture content, organic content, specific gravity, and settling characteristics. 
2. Evaluate the similarity of RCGC and suitability as beach fill material to existing 
coastal sediments in terms of overfill factor, considering the RCGC as borrow 
material. 
3. Evaluate the effect of 5, 10, 15, and 20% additions of RCGC to existing coastal 
sediments to determine the effect of RCGC blend percentage on grain size 
distribution and overfill factor. 
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4. Compare the settling characteristics, including settling height and supernatant 
concentration and turbidity as functions of time, of RCGC to typical material used for 
marsh fill in south Louisiana. 
5. Evaluate the effect on dredged material grain size distribution, organic content, 
specific gravity, Atterberg limits, and settling characteristics of the introduction of 
20% and 50% RCGC to typical marsh fill test samples.  
 This research is important because if it can be demonstrated that RCGC has beneficial or, at 
minimum, non-detrimental effects as a sole-source or blended aggregate for coastal land-building projects 
in Louisiana and along the northern Gulf coast, then:  
1. It could be defensibly recommended to devote a more concerted state-wide effort to 
harvesting recycled post-consumer glass as a crowd-sourced, renewable sediment 
resource that could yield as much as 12 million cubic yards of coast-ready material 
over the next 50 years.  
2. This would create a new market for RCGC within the state and create economic 
motivation to increase the state-wide recycling rate while simultaneously reducing 
quantity landfilled. 
3. If recycling rate is increased, then the cost of landfilling waste glass (and likely other 
waste products) would be reduced. If the state were to achieve 25% municipal solid 
waste recycled, 10% below the national average, it is projected that cost of landfilling 
glass could be reduced as much as almost $500 million over the next 50 years.  
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2 LITERATURE REVIEW 
 The following sections will present a literature review focusing on previous research that has 
examined RCGC for engineered end uses. Research that has evaluated RCGC for general and coastal 
purposes will be presented, while research that has evaluated RCGC for highway subgrade, drainage 
media, or other specific, non-coastal end uses is not included. 
2.1.1 Woodward-Clyde (1993) 
 The earliest reported proposition to use RCGC for engineered purposes was suggested by a 
non-engineer citizen of Encinitas, California, Dan Dalager in the early 1990’s. Mr. Dalager had visited 
Glass Beach at Fort Bragg in northern California and became interested in RCGC as a beach aggregate. 
Glass Beach is a beach inadvertently composed of rounded glass particles. The site was originally a 
dumping site that opened in 1949 for the city of Fort Bragg. It was an unconfined, open-ocean dump that 
operated until 1967 (Kerwin, 1997). Much of the solid waste has since been removed by clean-up efforts 
and by wave action, but the beach is still comprised predominantly of rounded glass fragments.  
 
Figure 2.1. Inadvertent glass beach at Glass Beach, Fort Bragg, California (photo credit: G. Gerdel)  
 Upon returning to his hometown Mr. Dalager recommended to the city council that a feasibility 
study of RCGC as beach fill material should be completed, as Moonlight Beach within the city limits 
regularly experienced rapid rates of beach erosion. The city agreed, and Woodward-Clyde Consultants of 
San Diego was contracted to complete the feasibility study. The feasibility study considered RCGC 
production costs; transportation, disposal, and dispersal methods; native beach conditions; anticipated 
costs for using RCGC as an alternative beach fill material; and potential impacts on the environment. 
Ultimately, the study concluded that RCGC as an alternative beach fill material for Moonlight Beach was 
technically and economically feasible. 
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2.1.2 Dames & Moore (1993) 
 Relatively contemporarily with the Woodward-Clyde feasibility study for RCGC as an alternative 
beach fill material in Encinitas, California, Dames & Moore, Inc. was contracted by the Clean 
Washington Center in Seattle, Washington to evaluate RCGC as a construction aggregate. This 
comprehensive evaluation yielded five volumes of research as a part of the Glass Feedstock Evaluation 
Project. These volumes included a testing program, environmental suitability analysis, safety analysis, 
engineering suitability analysis, and an evaluation as a construction aggregate. This study considered two 
gradations of cullet including RCGC finer than ¼ inch and RCGC finer than ¾ inch. It then considered 
these two gradations of RCGC blended with traditional construction aggregates considering RCGC at 
15%, 50%, and 100% of the samples considered. Though not specific to coastal applications, this work 
evaluated many key engineering parameters of RCGC including unit weight, specific gravity, 
permeability, workability, durability, thermal conductivity, and shear strength parameters of the samples 
tested. Results of these tests varied most frequently as a function of debris content in the RCGC, as debris 
percentage ranged from 1% debris to 50% debris in the RCGC. This is important, as it establishes that 
RCGC is not a uniform material and its properties are dependent on the processing facility that produces 
it. 
2.1.3 Kerwin (1997) 
 The work of Kerwin (1997) was the first to go beyond a feasibility study and evaluate specific 
suitability of RCGC as a beach fill aggregate in terms of requirements established by of the regulatory 
agency that oversees beach nourishment projects in Florida, the Florida Department of Environmental 
Protection (FDEP). Kerwin’s research was motivated by a thinning supply of natural sediment sources for 
beach nourishment projects as well rising costs of glass disposal. Because FDEP Rule and Procedure for 
Application of Coastal Construction permit requires that beach fill material must be of similar 
composition, color, and grain size to the native beach, Kerwin evaluated composition according to 
American Geophysical Institute standards, debris content, color according to the Munsell Color System, 
grain size distribution, and individual grain sphericity, roundness, and shape in accordance with standard 
methods. The research evaluated RCGC as a stand-alone material as well as RCGC blends at 2:1 and 10:1 
beach sand to RCGC ratios. The work concludes that the RCGC evaluated is suitable in composition, 
color, and grain size for the beaches evaluated in Broward County, Florida. 
2.1.4 Cruz (2003) 
 Cruz (2003) evaluated the wave reflection properties and rate of abrasion and mass loss of RCGC 
and compared these values to those of native beach sand in Texas. To evaluate wave reflection, a 
3-dimensional wave tank was used to create uniform wave characteristics. The wave reflection 
coefficients of both RCGC and native beach sand were determined. To evaluate abrasion rate and loss of 
mass, RCGC was put in a tumbler for 56 days, with measurements recorded at specific time intervals 
throughout the test. Cruz recognized that for the conditions tested, RCGC absorbs wave energy better 
than the native sand evaluated. Considering abrasion and loss of mass, RCGC lost substantial mass in the 
early portion of the test but reached a relative equilibrium and was ultimately considered stable for beach 
fill applications.  
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2.1.5 Wartman, et al. (2004a) 
 Wartman, et al. (2004) provide a thorough characterization of general geotechnical properties of 
RCGC including water content, debris content, minimum and maximum density, specific gravity, grain 
size analyses, LA abrasion results, hydraulic conductivity, compaction curves, internal friction angle, and 
consolidated-drained triaxial shear results. The laboratory evaluation considered RCGC from two separate 
processors with both finer than 3/8 inch and predominantly coarser than 0.149 millimeters (mm). Though 
not specific to coastal end uses, the breadth of this research provides thorough laboratory evaluation of 
RCGC. It also provides thorough reviews of recycled glass market analysis, economic analysis, and 
regulations both allowing and disallowing use of RCGC for engineering applications. This work 
concludes that RCGC evaluated meets American Association of State Highway Officials (AASHTO) No. 
10 gradation and material characteristics and recommends that performance-based specifications be 
adopted to allow the use of RCGC as engineered fill for compacted fill, retaining wall fill, mechanically-
stabilized earth wall fill, or roadway subbase.   
2.1.6 Wartman, et al. (2004b) 
 In this work, Wartman, et al. evaluated the effect of blending RCGC with problematic fine-
grained soils to determine the effectiveness of using RCGC to improve material characteristics of the 
problematic soils. AASHTO No. 10 grade RCGC was blended with kaolinite and quarry fines at 0, 10, 
20, 35, 50, and 100% soil, and these blend ratios were tested for standard geotechnical properties and 
shear strength characteristics. It was determined that the cohesive strength of the RCGC was increased by 
50 to 100% with the addition of the fine-grained soils. Conversely, the addition of fine-grained material to 
RCGC reduced the frictional strength of the RCGC approximately 20 to 45%. This work is important 
because it is the first to quantify the improvement or degradation of a composite sample by blending 
RCGC with fine-grained natural soils.  
2.1.7 Grubb, et al. (2005) and (2006) 
 Two works by Grubb, et al., evaluated RCGC and dredged material (DM) blends. The 2005 study 
was a field evaluation of RCGC-DM blends constructed to be highway embankments. This work 
considered coarse sand-sized RCGC, DM from USACE Fort Mifflin dredging site near Philadelphia, PA, 
and built on the Wartman, et al. (2004b) suggestion that RCGC could be used to improve soils that are 
undesirable for engineering purposes. Accordingly, three blend ratios were employed to construct three 
embankments. RCGC-DM blend ratios of 80/20, 50/50, and 80/20 were used. The blends were mixed in 
the field using a trailer-mounted pugmill. Though not specifically applicable for coastal purposes, this 
study was the first study to evaluate RCGC and DM blends. It recognizes that each of the blend ratios 
evaluated achieved minimum DOT compaction criteria while increasing field dry densities higher than 
those achieved using Portland cement, fly ash, or lime additions.  
 The 2006 companion paper to the 2005 field evaluation of RCGC-DM blends was a laboratory 
evaluation of the same material used in the field, and this 2006 laboratory evaluation was a cornerstone 
upon which this thesis was developed. It evaluated a thorough suite of geotechnical properties of the 
blends including Atterberg limits, specific gravity, organic content, compaction characteristics, shear 
properties, hydraulic conductivity, and 1-dimensional consolidation. Ultimately, the paper concludes that 
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“results of the laboratory testing program indicate that the workability and construction characteristics of 
DM can be improved by the addition of [RCGC] beginning with as little as 20% [RCGC].” The 
demonstration in this study that blending small percentage of RCGC with DM can improve the 
characteristics of the DM was an impetus for the research presented in this thesis. 
2.1.8 Makowski and Rusenko (2006) 
 Makowski and Rusenko (2006) completed biological and abiotic, chemical analyses of RCGC 
and beach sand blends to assess its environmental suitability as beach fill material. To assess biological 
suitability the colonization habits and survivability fish and invertebrates were quantitatively monitored. 
Across all species observed, both colonization and survivability were relatively independent of RCGC 
blend percentage. To assess abiotic suitability, water temperature, pH, dissolved oxygen, ammonia, 
nitrates, nitrites, organics phosophates, hydrogen sulphide, and organic content in the test containers were 
analysed as a function of RCGC percentage. Similar to the biotic analyses, results indicated that the tested 
parameters were relatively independent of RCGC percentage. This paper demonstrates that RCGC is 
compatible biologically and abiotically with beach environments where the material may be placed. 
2.1.9 Lee (2007) 
 USACE Engineering and Research Development Center published a technical note within their 
Dredging Operations and Environmental Research division that summarizes previous RCGC and RCGC-
DM blend research. It synopsizes the Dames & Moore (1993), Wartman, et al. (2004a), and Grubb, et al. 
(2005 and 2006) studies. Although it provides limited new research, the commentary and discussions 
acknowledge that the greatest hindrance to more widespread usage of RCGC and RCGC-DM blends is 
municipal, state, and federal regulations. Additionally, it acknowledges that by blending DM and RCGC, 
two materials that are typically considered waste, to produce a desirable composite material will create 
new markets for RCGC while increasing the quantity and availability of desirable engineered fill.  
2.1.10 Babineaux (2012) 
 A feasibility study (Babineaux, 2012) was completed to assess the suitability of RCGC as an 
aggregate for beach fill along the Mississippi Gulf coast. This study considered grain size analysis and 
light reflection characteristics of beach sands and RCGC. It was determined that grain size of the beaches 
and RCGC were similar, however the reflection properties, as measured by an analytical spectral device, 
were different. It was recommended that following a beach nourishment project that employed RCGC, 
migration of RCGC could be monitored using an analytical spectral device. 
2.1.11 Makowski, et al. (2013) 
 Previous studies focused predominantly on RCGC as a beach fill material, however Makowski, et 
al. (2013) evaluated the suitability of RCGC as dune fill. Specifically, they evaluated the suitability of 
RCGC to support the seagrasses that are typical of dune environments. They compared the mortality rate 
of sea oats and bitter panic grass grown in RCGC against those grown in native beach dune sediments. 
Ultimately, they concluded that there is no appreciable difference in mortality rate of plants grown in 
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RCGC versus native dune sands, thus indicating that RCGC has a biologically non-detrimental effect 
when used as dune fill.  
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3 STANDARD LABORATORY TESTING PROCEDURES 
3.1 Sample Collection and Preparation 
 Representative samples of RCGC, Gulf coast beach sands, dredged materials, and manufactured 
Ottawa sand were obtained for laboratory testing. The purpose of the laboratory testing was to 
characterize the geotechnical and settling characteristics of these materials and to evaluate the effect on 
geotechnical and settling properties of introducing specific ratios of RCGC blended with the other 
materials. Two gradations of RCGC were attained during the summer of 2017 from Pearl Aggregate 
Materials, LLC, formerly of Pearl River, Louisiana. Pearl Aggregate Materials filed for bankruptcy in 
February 2018, and Pearl Particles, LLC, relocated the RCGC production facility to Picayune, 
Mississippi, in August of 2018. The samples attained from Pearl Aggregate Materials were received in 
approximate 50-lbs bags. The two gradations analysed in the laboratory were 10-40 gradation and -70 
gradation. The 10-40 gradation was substantially coarser than the -70 gradation. Accordingly, these 
materials were evaluated separately and were given the designations CGm for the coarser, 10-40 gradation 
and CGf for the finer, -70 gradation. Figure 3.1 shows examples of RCGC gradations formerly produced 
at Pearl Aggregate Materials, LLC.  
 
 
Figure 3.1. Various gradations of RCGC from Pearl River, LA, processing facility. CGf (-70 
gradation) and CGm (10-40 gradation) shown at far left and second from left, respectively. Scale on 
graph paper is 1 division = ¼ inch 
 Beach samples were collected from Isle Grande Terre, Louisiana, and Grand Isle, Louisiana on 
8 July 2017. Samples collected from Isle Grand Terre (designated “IGT”) were collected within the swash 
zone from surface to approximate 18-inch depth at approximately 29°16.595’ N, -89°56.218 W. Samples 
were excavated by shovel and were sealed in Ziploc© bags and stored in a sealed plastic bucket for kayak 
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transport back to the mainland. Samples from Grand Isle (designated “GI”) were collected similarly. 
Grand Isle samples were collected near the swash zone, from surface to approximate 16-inch depth at 
approximately 29°13.131’ N, -90°00.563’ W. All samples were transported by personal vehicle to the 
UNO geotechnical laboratory. Figures 3.2 and 3.3 show the author preparing to embark to Isle Grande 
Terre from Grand Isle and the sample collection site at Isle Grande Terre, respectively. 
 
 
Figure 3.2. The author preparing to embark from Grand Isle to collect representative beach 
samples from Isle Grande Terre, 8 July 2017 (Photo credit: Ms. Rhea Miner)  
 
 
Figure 3.3. Sample collection site at Isle Grand Terre 
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 Ocean Springs, Mississippi, beach samples (designated “OS”) were collected 31 July 2017 from 
surface to approximate 12-inch depth at approximately 30°40.353’ N, -88°82.636’ W. Samples were 
collected in Ziploc© bags and transported to the UNO geotechnical laboratory. Gulf Shores, Alabama, 
samples (designated “GS”) were collected by a friend of the author who was visiting Gulf Shores. 
Latitude and longitude of the Gulf Shores samples were not recorded. Samples were collected in a plastic 
sand castle mold and transported to the UNO geotechnical laboratory.  
 Material considered representative of typical southeastern Louisiana dredged silt and clay used 
for marsh fill applications (designated “DM”) was excavated by shovel 27 February 2018 from ground 
surface to approximate 3-feet depth near 30°00.358’ N, -90°26.396’ W. Samples were stored in sealed 
plastic buckets and transported by personal vehicle to the UNO geotechnical laboratory. To create a more 
homogeneous soil mass for laboratory evaluation, all DM samples collected were emptied onto a vinyl 
tarp in the geotechnical laboratory. The material was then mixed and reworked by hand to homogenize 
the DM samples. Once the material was satisfactorily homogenized, it was stored in sealed plastic 
buckets. 
3.2 Geotechnical Characterization Tests 
3.2.1 Grain Size Analysis 
 All materials were evaluated for particle size distribution. Particle size distribution was evaluated 
using the dry sieve method. Samples were oven-dried and were then introduced to a series of sieves with 
sieve aperture decreasing from top of the series of sieves to the bottom of the series of sieves, with a pan 
below the sieve with the smallest screen opening. American Society for Testing and Materials (ASTM) D 
422 Standard Test Method for Particle-Size Analysis of Soils recommends using a specific series of sieves 
that range from 75-mm diameter to 75-micron diameter. Because materials evaluated were predominantly 
sand and smaller-sized, most analyses were completed using the No. 18 (1 mm), No. 35 (0.5 mm), No. 40 
(0.425 mm), No. 50 (0.297 mm), No. 60 (0.25 mm), No. 80 (0.177 mm), No. 100 (0.149 mm), No. 120 
(0.125 mm), No. 140 (0.105 mm), No. 200 (0.075 mm), and No. 230 (0.0625 mm) sieves. Because of 
large diameter particles in the OS samples, OS analyses included the No. 4 (4.75 mm) and No. 10 (2 mm) 
sieves. These sieve schedules allowed particle size characterization according to both the Wentworth and 
the Unified Soil Classification System (USCS) particle-size characterization systems. Additionally, this 
sieve schedule allowed for a more acutely refined definition of particle size than the sieve schedule 
recommended by ASTM D 422. The stack of sieves was shaken using a mechanical sieve shaker for 
approximately 15 minutes, and the mass of soil retained on each sieve and in the pan was recorded. 
Considering the masses recorded of retained soil on each sieve, a grain size distribution plot of percentage 
of the sample finer by weight versus grain size diameter was developed. Figure 3.4 shows the mechanical 
sieve shaker and sieves configuration. Figure 3.5 presents an example of a grain size distribution curve. 
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Figure 3.4. Mechanical sieve shaker and sieves for particle size analysis 
 
 
Figure 3.5. Example percent finer by weight versus grain size distribution plot, GS samples  
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 As noted above, all grain size analyses were evaluated considering both the Wentworth and 
USCS particle-size characterization system. Similarly, grain size was reported in both millimeters and 
dimensionless phi scale. Mean grain size, standard deviation, skewness, and coefficient of kurtosis were 
quantified according to Folk (1974), using the phi scale for all samples with less than 5% passing the No. 
230 sieve.  USCS coefficient of curvature (Cc) and coefficient of uniformity (Cu) were calculated for all 
samples with less than 10% passing the No. 230 sieve. All samples were classified using USCS 
procedures. Folk and USCS equations are provided below. Table 2 presents an example of a grain size 
distribution data and calculations table while Table 3 presents an example summary table of sample 
characterization according to the USCS, Wentworth, and Folk. 
𝑀𝑒𝑎𝑛 𝐺𝑟𝑎𝑖𝑛 𝑆𝑖𝑧𝑒 = 𝑀𝜑 =
(𝜑16 + 𝜑50 + 𝜑84)
3
 







𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑆𝑘𝑒𝑤𝑛𝑒𝑠𝑠 = ∝𝜑=
𝜑16 + 𝜑84 − 2(𝜑50)
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𝜑5 + 𝜑95 − 2(𝜑50)
2(𝜑95 − 𝜑5)
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Table 3. Example USCS, Wentworth, and Folk grain size analysis summary table 
 
3.2.2 Specific Gravity 
 Specific gravity was calculated in general accordance with ASTM D 854 Standard Test Methods 
for Specific Gravity of Soil Solids by Water Pycnometer for all samples considered for marsh fill 
applications. Because specific gravity is the ratio of soil solids density to water density, this test compares 
the volume of a known mass of soil to the mass of an equivalent volume of water at standardized 
temperature. A 500 mL pycnometer was used for all analyses. The mass of the empty pycnometer was 
recorded. The pycnometer was then filled approximately two-thirds full with distilled water and set on a 
constant temperature plate heater at 140°C for at least two hours to remove any air remnant in the distilled 
water. The sample was allowed to cool in a Styrofoam cooler overnight. The pycnometer was then filled 
with previously de-aired water to the 500 mL mark, and the mass and temperature (temperature A) of the 
pycnometer with 500 mL of only de-aired water were recorded. These measurements create the mass and 
volume of water to which the mass and volume of soils solids will be compared. Sufficient water is 
removed from the pycnometer to allow the addition of a known mass of test soil to the pycnometer. The 
mass of test soil may be determined by adding oven-dried soil (ASTM D854 Method B) or by adding a 
moist soil slurry and oven-drying the solution at the conclusion of the test (ASTM D854 Method A). Both 
methods were employed for this research. The process of filling the pycnometer two-thirds full and 
heating on a constant temperature heat plate for at least 2 hours at 140°C was repeated to de-air the water 
plus soil sample. The pycnometer and water plus soil sample were allowed to cool overnight in a 
Styrofoam cooler. Previously de-aired water was added to the water plus soil mixture to attain 500 mL of 
solution. The mass and temperature (temperature B) of the 500 mL of de-aired water and soil solution is 
recorded. The mass and volume of soil solids are related to the mass and volume of water through the 
equation below, where Gt is specific gravity, Ms is mass of oven dried soil solids, MpρwA is the mass of the 
pycnometer and de-aired water at temperature A, and MpρwsB is the mass of pycnometer, soil, and water at 
temperature B. A standardizing factor, K, provided in Table 2 of ASTM D 854, standardizes specific 
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gravity calculated at the end-of-test temperature to 20°C. Figure 3.6 shows testing equipment used for 
specific gravity calculations. 
𝐺𝑡 =
𝑀𝑠
𝑀𝑝𝜌𝑤𝐴 − (𝑀𝑝𝜌𝑤𝑠𝐵 − 𝑀𝑠)
 
 
Figure 3.6. Pycnometer and constant temperature burner used for specific gravity testing 
3.2.3 Atterberg Limits 
 Atterberg limits were calculated in accordance with ASTM D 4318 Standard Test Methods for 
Liquid Limit, Plastic Limit, and Plasticity Index of Soils for all plastic soils considered for marsh fill 
applications. Atterberg Limits include the plastic limit and the liquid limit of a plastic soil which are 
defined as the moisture content at which the soil begins behaving as a plastic and the moisture content at 
which the soil begins to behave like a liquid, respectively. The plasticity index is defined as the difference 
of the plastic limit from the liquid limit, which is representative of the magnitude of the range of moisture 
content that the soil will behave plastically. Atterberg limit testing is completed only on the portion of a 
soil sample that passes the No. 40 (0.425 mm) sieve. Accordingly, oven dried soil samples were sieved, 
and the portion retained on the No. 40 sieve was discarded for Atterberg limit testing. The plastic limit is 
determined by adding sufficient water to an oven dried sample that when the moist sample is rolled to a 
1/8th inch thread, the thread begins to lose its cohesiveness and crumble. A trial and error approach was 
employed to achieve the desired thread size and accompanying loss of cohesion. Moisture content of the 
1/8th inch thread was determined as specified in the following section and reported as the plastic limit. No 
fewer than two samples were evaluated for each plastic limit determination, and the plastic limit reported 
was the average of the two or more iterations of the test. To define liquid limit, a liquid limit device and 
grooving tool are used. A liquid limit device employs a hand crank to lift a circular, concave dish filled 
with soil to a height of 10 mm before releasing the dish to fall to the base of the device, thus creating a 
[7] 
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standardized, consistent energy applied to the dish per blow of the dish to the base. The dish is filled with 
soil and smoothed. The liquid limit grooving tool is used to remove a 2 mm-wide section of soil at 60° 
side slopes through the centerline of the dish. The liquid limit is defined as the moisture content at which 
25 blows of the liquid limit device will close a 12.7 mm length of the removed soil. A trial and error 
approach was employed to identify moisture content that yielded 15 to 35 blows to close the groove. No 
fewer than 3 moisture content and liquid limit device blows were evaluated for each liquid limit 
determination. To determine the liquid limit, moisture content (ordinate) was plotted against liquid limit 
device blow count (abscissa), and a linear trendline was fit to the dataset. The formula of the line was 
determined, and the liquid limit was defined as the y-axis value when blow count equal to 25 was input as 
the x-value of the formula defining the dataset linear trendline. The plastic limit was then subtracted from 
the liquid limit to yield plasticity index, and plasticity index was plotted on the USCS plasticity chart to 
classify the fines composition of the sample tests. Figure 3.7 shows equipment used for Atterberg limit 
determination. Figure 3.8 provides an example of a liquid limit determination plot while Table 4 provides 
an example of liquid and plastic limit calculations, and Figure 3.9 presents an example USCS plasticity 
chart. 
Figure 3.7. Equipment used for determining Atterberg limits including liquid limit device, grooving 
tool, and 1/8th inch rod 
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Figure 3.8. Example liquid limit determination plot showing formula of best fit line 
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Figure 3.9. Example USCS plasticity chart showing dredged material plotting as a silt (ML) 
3.2.4 Moisture Content 
 Moisture content was calculated in accordance with ASTM D 2216 Standard Test Methods for 
Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass for DM, RCGC, GI, 
and IGT samples. Moisture content was determined by recording the mass of a moist sample, oven drying 
and recording the dry weight of the sample, and calculating moisture content according to the equation 
below, where w is moisture content, Mw is the mass of water in the moist sample, and Ms is the mass of 
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3.2.5 Organic Content 
 Organic content was calculated in accordance with ASTM D 2974 Standard Test Methods for 
Moisture, Ash, and Organic Matter of Peat and Other Organic Soils for all samples considered for marsh 
fill applications. Organic content was determined by recording the mass of an oven-dried sample, kilning 
the sample at 440°C for 48 hours, and recording the kilned weight of the sample, and calculating organic 
content according to the equation below, where Oc is organic content, Mk is the mass of water, and Mo is 




















Figure 3.11. Organic content samples in furnace at the conclusion of kilning 
3.3 Column Settling Test 
 Column settling tests were completed in general accordance with the recommendations of 
USACE EM 1110-2-5027 for all samples considered for marsh fill applications. A column settling test 
(CST) quantifies the sedimentation characteristics of a water-soil slurry by evaluating the zone and 
flocculent settling characteristics of the slurry in a controlled environment over a 15 day-long test. The 
column used is 80 inches tall and approximately 8 inches in inner diameter. Thirteen sampling ports are 
relatively evenly spaced along the height of the column for extracting samples for turbidity and 
concentration measurements. Figure 3.12 shows equipment used for the CST. 
[9] 
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Figure 3.12. Photograph of select column settling test equipment showing mixing container, 
centrifugal pump, settling column, and sampling ports (modified from Matson, 2014) 
 Before the CST can begin, the slurry must be prepared. For marsh design, EM 1110-2-5027 
recommends preparing the slurry to the same concentration as what is anticipated to be pumped through 
the dredge for the specific project being evaluated. Because this is a laboratory evaluation of the effect of 
RCGC, specifically CGf, blends on the sedimentation characteristics of the blended DM and CGf slurry, a 
common concentration of 100 g/L was selected for all CSTs. EM 1110-2-5027 recommends that the water 
used in the CST be of the same salinity and chemical composition as the water at the project site. 
However, to minimize degrees of variance in the comparative CSTs, potable tap water was used as the 
water source for all CSTs. Trial and error was employed to attain the appropriate concentration for the 
CST slurry. Pre-test concentrations were calculated by thoroughly mixing the slurry, extracting no fewer 
than three representative samples from differing heights within the mixing container, and using the 
equation below to calculate concentration in grams per liter of total dissolved solids (TDS), where Ms is 
the mass of solids, Gt is the specific gravity of solids, and Mw is the mass of water. TDS calculations were 
then averaged to determine a representative concentration of the slurry in the mixing container. 
𝑇𝐷𝑆 (
𝑔










 Because the water used in the CSTs was not saline, corrections for salt content were not used. 
When the slurry in the mixing container yielded average TDS of 95 to 105 g/L, the sample was 
[10] 
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considered prepared to the appropriate concentration and ready for the CST. To achieve appropriate 
concentration and distribution of the DM/CGf blended slurries, the 50/50 DM/CGf slurry was first 
blended to 50 g/L of only DM. Subsequently, the concentration was raised from 50 g/L to 100 g/L with 
additions of CGf. Similarly, the 80/20 DM/CGf slurry was prepared first to 80 g/L using DM only, and the 
concentration was raised to 100 g/L with additions of CGf. To begin a CST, the slurry was thoroughly 
mixed to a relatively homogenous consistency, and a ½ horsepower centrifugal pump draws from the 
bottom of the mixing container and pumps the slurry via PVC tubing into the bottom of the column. As 
the slurry height in the column gets taller, the PVC tubing is extracted at a similar rate as the rise in slurry 
height. When the column is full, both the zone settling and flocculent settling tests begin. Figure 3.13 
shows an example of a filled column at the onset of a CST. 
 
Figure 3.13. Example of a filled column at the onset of a column settling test 
3.3.1 Zone Settling Test 
 The zone settling test portion of the CST consists of documenting the height of the soil-water 
interface within the column at specified time intervals measured from the time the column is filled. 
Timesteps for CST soil-water interface height measurements were typically 1 hour, 2 hours, 4 hours, 6 
hours, 12 hours, 24 hours, 48 hours, 72 hours, 96 hours, 168 hours, 264 hours and 360 hours. Because of 
the advanced fall velocity of soil-water interface of the 0/100 DM/CGf CST, supplemental measurements 
of the soil-water interface were recorded relatively continuously for the first four hours of the test. 
Sediment fall velocity was quantified using the straight line portion of the zone settling curve, and soil-
water height interface was plotted as a function of time. Figure 3.14 presents an example of soil-water 
interface height as a function of time from the onset of the test. 
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Figure 3.14. Example of zone settling test observations of soil-water interface height plotted versus 
time 
3.3.2 Flocculent Settling Test 
 The flocculent settling test portion of the CST quantifies suspended solids in the supernatant 
liquid above the soil-water interface. At the same time intervals specified for the zone settling test 
measurements, a needle and 60mL syringe were used to extract samples of supernatant solution above the 
soil-water interface. The needle is used to ensure the sample being collected is drawn from the center of 
the settling column. Two iterations were completed to yield approximately 120mL of solution from each 
of typically six ports above the soil-water interface. Both the needle and syringe were rinsed and “dry 
fired” between sampling ports to clear the sampler and minimize cross contamination between ports. 
Figure 3.15 shows the needle and syringe used for flocculent settling sample extraction.  
 
Figure 3.15. Flocculent settling test needle and syringe used for sample extraction (from Matson, 
2014) 
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 Collected samples were tested for turbidity and concentration. Turbidity is a measure of solution 
opacity due to particulates in solution and is measured in Nephelometric Turbidity Units (NTU). To 
measure turbidity, a Hach 2100N Turbidimeter was used. Prior to turbidity testing, the turbidimeter was 
calibrated using a calibration kit of 6 samples of pre-specified turbidity. After calibration, approximately 
30 mL of test sample were poured into a glass sampling vial, and the vial was inserted into the 
turbidimeter. The turbidimeter then displays in NTU the determined turbidity of the sample in the vial. 
Figure 3.16 shows the turbidimeter with sampling vial inserted to the measuring chamber on the left side 
of the machine.  
 
 
Figure 3.16. Turbidimeter used for turbidity testing (from Matson, 2014) 
 Concentration of flocculent settling test samples was most often calculated as total suspended 
solids (TSS). Early in the test, few concentrations were determined using the TDS method described in 
Section 3.3. Total suspended solids is a measure of the suspended particulates in a slurry. Unlike TDS 
testing, TSS determination does not quantify the dissolved solids in the slurry. TSS was evaluated by 
pouring a known volume of test solution through a clean, dry, 47mm diameter, 1-micron glass fiber filter. 
The filter was placed on a porous stone vacuum apparatus to aid removal of liquid through the filter. The 
soiled filter was dried to determine the mass of soil retained, and the formula below was used to calculate 
TSS, where Ms is the mass of solids, in grams, and Vt is the volume tested, in milliliters. Figure 3.17 
shows equipment used for TSS testing of flocculent settling test samples.  
𝑇𝑆𝑆 (
𝑔
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Figure 3.17. Equipment used for total suspended solids (TSS) testing of flocculent settling test  
For each time step, sampling height from the base of the column was plotted versus both calculated 
concentration and turbidity to present relations between turbidity, concentration, and height above the 
soil-water interface. An example of these plots is provided as Figure 3.18. Additionally, both 
concentration and turbidity measurements above the soil-water interface were averaged for each time 
interval tested to yield a representative concentration/turbidity of the supernatant. This allowed 
representative concentration and representative turbidity of the supernatant to be plotted as a function of 
time. Examples of representative concentration and representative turbidity versus time are provided in 
Figures 3.19. 
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Figure 3.18. Examples of sampling height plotted versus both concentration and turbidity 
 
 
Figure 3.19. Examples of representative supernatant concentration and turbidity versus time  
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4 EXPERIMENTAL APPROACH AND RESULTS 
4.1 Evaluation of RCGC Coastal Engineering Properties 
4.1.1 Recycled Crushed Glass, Fine, CGf 
 CGf samples were evaluated for grain size distribution, specific gravity, organic content, moisture 
content, fall velocity, and column settling characteristics. Four iterations of grain size analysis with 
identical sieve schedules were completed. Initial mass of individual samples ranged from 500.4 grams to 
668.9 grams. Total mass sampled and the mass retained on each sieve for each test were summed to 
assess the cumulative sample. The cumulative CGf sample classifies as a poorly graded sand with silt 
(SP-SM) according to the USCS, with a coefficient of uniformity (Cu) of 2.42 and coefficient of curvature 
(Cc) of 1.09. Median and mean grain size were 0.16 mm (2.62φ) and 0.15 mm (2.74φ), respectively. 
Higher order moments – standard deviation, phi coefficient of skewness, and phi coefficient of kurtosis – 
were calculated to be 0.70, 0.23, and 1.03, respectively. According to Table III-1-3 of USACE EM 
1110-2-1103, these higher order moments yield qualitative assessments of the CGf sample as being 
moderately well sorted, fine-skewed, and mesokurtic. The predominant grain size according to USCS is 
fine sand, while predominant Wentworth grain size is medium sand. Approximately 10% of the 
cumulative sample was finer than the No. 200 sieve, while approximately 6.5 % was finer than the No. 
230 sieve. Figure 4.1 presents the grain size distribution and summary tables of the CGf grain size 
analyses. Specific gravity and organic content were calculated to be 2.50 and 0.10%, respectively. Fall 
velocity at 100 g/L was calculated to be 28.9 ft/day. Column settling characteristics are presented in 
Sections 4.3.2 and 4.3.3. Grain size analyses of the CGf sample are provided in Appendix A while 
specific gravity calculations, organic content, and CST records are provided in Appendix G. 
4.1.2 Recycled Crushed Glass, Medium, CGm 
 The CGm sample was evaluated for grain size distribution. Four iterations of grain size analysis 
with identical sieve schedule were completed. Initial mass of individual samples ranged from 614.5 grams 
to 797.9 grams. Total mass sampled and the mass retained on each sieve for each test were summed to 
assess the cumulative sample. The cumulative CGm sample classifies as a poorly graded sand (SP) 
according to the USCS, with a coefficient of uniformity (Cu) of 2.27 and coefficient of curvature (Cc) of 
0.95. Median and mean grain size were 0.47 mm (1.10φ) and 0.45 mm (1.14φ), respectively. Higher order 
moments – standard deviation, phi coefficient of skewness, and phi coefficient of kurtosis – were 
calculated to be 0.74, 0.17, and 0.88, respectively. According to Table III-1-3 of USACE EM 1110-2-
1103, these higher order moments yield qualitative assessments of the CGm sample as being moderately 
sorted, fine-skewed, and platykurtic. The predominant grain size according to both USCS and Wentworth 
is medium sand, with less than one percent fines according to each classification system. Figure 4.2 and 
Appendix A present the grain size distribution and summary tables of the CGm grain size analyses.  
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Figure 4.1. Grain size distribution and summary tables for CGf samples  
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Figure 4.2. Grain size distribution and summary tables for CGm samples  
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4.2 Beach Nourishment Laboratory Testing and Results 
4.2.1 Comparison of CGf and CGm to Existing Beaches 
 USACE EM 1110-2-1100 provides a few general criteria for borrow beach sediment suitability. 
Specifically, it considers, for beaches with median grain size diameter greater than 0.2 mm, borrow 
sediment to be suitable if the composite median grain size is within 0.02 mm of the native beach median 
grain size. For beaches with native median grain size between 0.15 mm and 0.2 mm, borrow is considered 
compatible if median borrow grain size is within 0.01 mm of the native median grain size, and for 
beaches with native median grain size smaller than 0.15mm, borrow sediment should be no smaller than 
the native median grain size. For all beaches, it is recommended that fines content (per USCS) should be 
below 10%, and overfill factor is typically recommended to be between 1.00 and 1.05. Considering these 
recommendations, the CGf and CGm cumulative grain statistics were compared to select beaches along the 
Gulf coast.  
 CGf and CGm grain size distributions and statistics were first compared to existing Louisiana 
beach grain size distributions available through publicly available CPRA design reports. Quality native 
beach data was found for the following projects: Caminada Headland Beach and Dune Restoration 
Increment II (CPRA Project BA-143), Pass Chaland to Grand Bayou Pass Barrier Shoreline Restoration 
Project (CPRA Project BA-35), Riverine Sand Mining / Scofield Island Restoration (CPRA Project BA-
0040), and Caillou Lake Headlands Beach and Dune Restoration (CPRA Project TE-100). Figure 4.3 
presents the grain size distribution and summary statistics for the native beaches evaluated in these 
projects as well as the CGf and CGm cumulative samples. 
 As shown in the summary tables in Figure 4.3, median grain size for these projects range from 
0.15 mm (BA-040) to 0.20 mm (BA-135). Considering the rules of thumb outlined above for sand borrow 
source suitability, CGm is not considered suitable for any of the beaches considered, and CGf is only 
considered suitable for the Scofield Island beach restoration, BA-0040. Evaluating overfill factor 
considering CGf as the borrow source confirms CGf is most suitable for BA-0040, but is still not a 
recommended borrow material, as overfill factor is 1.2. Overfill for BA-143, BA-035, and TE-100 were 
determined to be 1.5, 1.9, and 1.9, respectively. Figure 4.4 presents graphical determination of overfill 
factor while calculations are provided in Appendix C. Table 5 summarizes results of the overfill 
evaluation considering published native Louisiana beach grain size characteristics and CGf as borrow. 
Values plotting outside of the isolines were not assigned an overfill factor. 
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Figure 4.3. Select native Louisiana beach sand grain size distribution and summary statistics as 
compared to CGf and CGm grain size distributions 
 













Figure 4.4. Determination of overfill factor considering native Louisiana beaches and CGf as 
borrow 
 In addition to published Louisiana native beach grain size characteristics, both CGf and CGm were 
evaluated for suitability as borrow for the GI, IGT, OS, GS, and OT samples that were collected as part of 
this research. No fewer than 3 grain size analyses were completed for each of the preceding sand sources. 
These grain size analyses are included in Appendix A. Cumulative grain size distribution and summary 
statistics for each of these samples as well as cumulative grain size plots of CGf and CGm are shown in 
Figure 4.5. Overfill plot considering CGf as borrow and GI, IGT, OS, GS, and OT as native is provided as 
Figure 4.6, and overfill plot considering CGm as borrow is provided as Figure 4.7. Table 6 summarizes 
results of the overfill evaluation considering native GI, ITG, OS, GS, and OT grain size characteristics 
and CGf /CGm as borrow. The only seemingly suitable application of RCGC for the beaches considered is 
using CGm as borrow for native GS samples, but similarity of median grain size does not satisfy 
recommendations of USACE EM 1110-2-1100 for beaches with mean grain size greater than 0.2 mm. 
 
Table 6. Summary of overfill factors considering RCGC as borrow and Gulf beaches as native 
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Figure 4.5. Gulf beach sample grain size distribution and summary tables compared to RCGC 
distributions  

















Figure 4.6. Determination of overfill factor considering native GI, IGT, OS, and GS samples and 

















Figure 4.7. Determination of overfill factor considering native GI, OS, GS, and OT samples and 
CGm as borrow. Overfill considering IGT as native plots off the chart. 
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4.2.2 Effect of CGf and CGm Blends on Overfill Factor 
 To evaluate the effect of RCGC additions on overfill factor, approximate 500-gram samples of 
GI, IGT, OS, GS, and OT samples were sieved. These samples with 0% RCGC were considered to be the 
“native” beach for this evaluation. To this “native” beach, a specific percentage of RCGC was added to 
the original test specimen and sieved again. For the purpose of calculating overfill factor, the sample with 
RCGC additions was considered the “borrow” sample. The theory to this experiment is that if the 
“borrow” sample contained 0% RCGC, the resulting overfill factor would be 1.0, i.e. an identical borrow 
source grain size distribution to that of the native beach. Thus, the deviation from an overfill factor of 1.0 
resultant of the addition of RCGC can be evaluated as a function of percentage of RCGC in the “borrow” 
blend. Experiments independently considering additions of CGf and CGm and were completed by adding 
5% CGf or CGm to the test specimen. This process was iterated four times to yield a maximum 20% 
RCGC in the final iteration of each experiment. Appendix B presents grain size analyses of blended 
samples. Table 7 summarizes the effect of RCGC on overfill factor of select samples while Appendix C 
and Figures 4.8 through 4.15 show the overfill factor determination charts for the selected samples and 
blends. Overfill factor deviation of less than 0.10 was recognized when considering CGf blends of up to 
20% CGf for IGT native samples and CGm blends of up to 10% CGm for OS and GS samples. 
 
Table 7. Summary of effect on overfill factor of blending RCGC with Gulf beach samples 
  
  




































Figure 4.9. Determination of overfill factor considering native GI and GI/CGm blends as borrow. 
 




































Figure 4.11. Determination of overfill factor considering native OS and OS/CGm blends as borrow. 
 



































Figure 4.13. Determination of overfill factor considering native GS and GS/CGm blends as borrow. 
 
 



































Figure 4.15. Determination of overfill factor considering native OT and OT/CGm blends as borrow. 
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4.3 Marsh Fill Laboratory Testing and Results  
 To analyse the effect of RCGC blended with dredged material (DM) for marsh fill, four 
independent series of sediment characterization tests were completed considering specific ratios of DM 
and CGf. Ratios considered were 100/0 DM/CGf, 80/20 DM/CGf, 50/50 DM/CGf, and 0/100 DM/CGf,. 
Because CGm is more coarse than can be expected to be blended with dredged material for marsh fill 
applications in south Louisiana, CGm was not considered for this series of tests. To appropriately 
characterize dredged sediment for confined disposal, EM 1110-2-5027 recommends that natural water 
content, Atterberg limits, organic content, zone settling characteristics, and flocculent settling 
characteristics be evaluated. Accordingly, these properties were evaluated for the aforementioned 
DM/CGf blends and compared as a function of percentage CGf. 
4.3.1 Geotechnical Characterization Tests 
 As described in Section 3.3, DM/CGf marsh fill blends were blended as a function of slurry 
concentration when preparing the test slurry for each CST. The test slurry was blended using only DM to 
yield the concentration in grams per liter equal to the desired percentage of DM in the blend. CGf was 
then incrementally added to the slurry to attain 100 g/L total concentration. More slurry was prepared 
than necessary to fill the column, and after filling the settling test column, approximately 30 L of excess 
slurry was set aside. The slurry was allowed to sit undisturbed for a number of days to separate 
supernatant from saturated solids. The supernatant was then siphoned off the saturated solids, and a 
homogenized sample of saturated solids was oven dried. The oven dried sample was then evaluated for 
grain size distribution, Atterberg limits, specific gravity, and organic content as described in Section 3 of 
this report. Calculations are included in Appendices D through G for DM/CGf blend ratios 100/0, 80/20, 
50/50, and 0/100, respectively. Table 8 summarizes the results of these analyses while Figures 4.16 and 
4.17 provide graphical representations of the effect of CGf additions to DM geotechnical properties and 
grain size, respectively. Comparative analyses of Appendices D through G are provided in Appendix H. 
 
Table 8. Summary of geotechnical characterization test results of CST samples for various blend 
percentages of CGf 
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Figure 4.16. Effect of DM/CGf blend percentage on median grain size, percentage passing No. 200 
sieve, specific gravity, organic content, and Atterberg limits  
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Figure 4.17. Comparative grain size distributions of DM/CGf blends considered for marsh fill 
analysis 
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4.3.2 Column Settling Test – Zone Settling Tests 
 Three CSTs were completed during this research using DM/CGf ratios of 50/50, 80/20, and 
0/100. The results of these tests were compared to the results of another UNO graduate researcher’s 
100/0 DM/CGf CST (in press), as dredged material, initial slurry concentration, and slurry water 
chemistry were consistent in all CSTs. As discussed in Section 3.3.1, the zone settling test of a CST is a 
series of measurements of the height of the soil-water interface, measured from the base of the column, 
over the course of the 15-day CST. Photographs and graphs of the water and soil-water interface height 
over the length of the test are provided in Appendices D through G, corresponding to DM/CGf blend 
ratios 100/0, 80/20, 50/50, and 0/100, respectively. Figure 4.18 presents summary tables and graph of the 
zone settling tests completed for the four CSTs. Figure 4.19 presents plots that consider only the zone 
settling portions of each CST and compares sample fall velocity as a function of percentage of CGf. Zone 
settling test comparative analyses are included in Appendix H.  
4.3.3 Column Settling Test – Flocculent Settling Tests 
 Flocculent settling tests were completed contemporarily with zone settling tests. As discussed in 
Section 3.3.2, the flocculent settling test consists of extracting samples from approximately 6 sampling 
ports to measure the extracted sample for concentration and turbidity. For each CST sampling interval, 
measurements of turbidity and concentration were plotted against height of the sample from the base of 
the column to produce graphical representations of the concentration and turbidity profiles. These plots 
were included on the graphs of the water and soil-water interface height provided in Appendices D 
through G, corresponding to DM/CGf blend ratios 100/0, 80/20, 50/50, and 0/100, respectively. 
Supernatant concentration and turbidity were both averaged for each sampling interval of the 15-day test 
to yield representative concentration and representative turbidity as a function of time. Figure 4.20 
presents summary tables and graphical comparison of representative concentration and representative 
turbidity versus time. Additionally, concentration of TSS samples was plotted against turbidity to assess 
the relation between turbidity and concentration. Comparative analyses and TSS versus turbidity plots are 
provided in Appendix H. 
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Figure 4.18. Summary tables and graphical comparisons of soil-water interface height recorded 
during zone settling tests of DM/CGf blends  















































Figure 4.19. Evaluation of zone settling portion of CST test and plot of sample fall velocity as a 
function of percentage of CGf 
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Figure 4.20. Summary tables and graphical comparisons of representative concentration and 
representative supernatant recorded during flocculent settling tests of DM/CGf blend CSTs 
   50 
5 DISCUSSION 
5.1 Discussion of Engineering Properties of RCGC and RCGC Blends 
 Based on the results of the RCGC grain size distributions presented in Section 4.1 and the 
comparison of CGf and CGm grain size curves to existing beaches along the Gulf coast in Section 4.2.1, 
the RCGC evaluated in this thesis is occasionally suitable as beach fill along the Gulf coast. CGf was 
determined to be most suitable as beach fill at Scofield Island, and CGm was determined to be most 
suitable at Gulf Shores. To determine suitability of RCGC as beach fill at other beaches, location specific 
grain size and overfill analyses will need to be completed.  
 Based on the results of the evaluation presented in Section 4.2 of blending RCGC in small 
proportions with borrow source sand, it had been demonstrated that small amounts of RCGC have widely 
varying results on overfill factor. For example, blending 20% CGf with 80% IGT yielded overfill factor 
deviation from 1.0 of only 0.08 while blending 20% CGf with OT yielded overfill deviation of nearly 1.0. 
This is wholly a function of grain size distribution and demonstrates that the more similar the grain size 
curves of the borrow source and the RCGC addition, the lesser the overfill factor deviation from 1.0. 
Theoretically, suitability of RCGC can be improved by manufacturing more appropriately graded RCGC 
for the intended native beach. 
 Based on the results of the geotechnical characterization tests of CGf and DM and the evaluation 
of the effect of blending the two materials, grain size distribution, organic content, and specific gravity 
demonstrate an approximately linear relation between 100/0 DM/CGf, 0/100 DM/CGf, and the blend ratios 
evaluated in between the unblended samples. These results were expected, as material properties of 
blends were anticipated to be weighted averages of 100/0 DM/CGf, and 0/100 DM/CGf properties. 
Similarly, the addition of CGf reduced liquid limit, plastic limit, and plasticity index relatively linearly as 
a function of percentage CGf.  
 Based on the results of the zone settling tests for the four DM/CGf blend ratios considered, both 
blend ratios composed of a mixture of DM and CGf , the 80/20 ratio and 50/50 ratio, finished the test at a 
higher level from the base of the column than the ratios that considered only one material, the 100/0 and 
0/100 ratios. Albeit, the difference in ending height is relatively negligible, as the final measurement of 
each test ranged from 16-18% of the initial height of the slurry. The original hypothesis was that 
increasing the percentage of coarse material in the blend by adding increasing portions of CGf , would 
decrease the height of the soil-water interface at the end of the tests. However, it is likely that because the 
DM consisted of approximately 50% sand (per USCS), the addition of more coarse-grained material, CGf, 
resulted in negligible deviation in settlement characteristics. Similar to geotechnical properties, blend 
percentage of CGf demonstrated a linear relation to fall velocity of the slurry solids. 
 Based on the results of the flocculent settling tests completed considering the four DM/CGf blend 
ratios evaluated, it was demonstrated that though end-of-test concentration and turbidity was similar 
across all blend ratios, initial supernatant concentration of samples containing CGf were greater than the 
initial concentration of the DM-only slurry. This is likely due to the reduced specific gravity of the CGf 
material, as compared to specific gravity of the DM. Accordingly, it is likely that the fines fraction of the 
CGf stayed in suspension more persistently than the fines of the DM for the first 24 hours of the test.  
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5.2 Discussion of Glass Recycling Practice and Projections in Louisiana 
 Cost is an important factor assessing the viability pf RCGC as a sediment source for coastal land 
building projects in southeastern Louisiana. Though it is outside of the scope of this work to estimate the 
cost of implementing RCGC as an aggregate for marsh creation or beach nourishment, the cost of 
continuing the practice of recycling effectively none of the glass consumed in the state should be 
evaluated, in terms of both financial cost and cost to the statewide sediment budget. LDEQ estimated that 
in 2016, 4.7 million tons of waste was disposed in municipal solid waste landfills within the state (LDEQ, 
unpublished). Similarly, the United State Census Bureau estimated the 2016 population of Louisiana as 
approximately 4.7 million. Accordingly, it is reasonable to estimate that Louisianians produce 
approximately 1 ton of solid waste per capita per year. Reindl (2003) estimates that approximately 5% of 
the municipal solid waste stream is glass. Assuming annual per capita waste generated is constant from 
2016 to 2009 and 5% of municipal waste is glass, it can be estimated that 1.8 million tons of glass has 
been consumed in Louisiana since 2009. According to LDEQ annual recycling reports from 2009 to 2016, 
just over 11,000 tons, or 0.6% of the total glass consumed, has been recycled since 2009. It costs $31.50 
per ton to dispose waste in the River Birch landfill near New Orleans. If that cost is considered constant 
throughout the state over that period of time, then the state of Louisiana, since 2009, has paid approximate 
$58.7 million, or $7.2 million per year, to bury glass in landfills throughout the state. If Louisiana could 
achieve 25% of municipal solid waste recycled, nearly 460,000 tons of glass or 400,000 cubic yards of 
RCGC could have been recovered over the past nine years. 
 Projecting Louisiana glass consumption over the next 50 years, if no growth rate of glass is 
assumed and the average estimated 2009-2016 glass consumption is multiplied times fifty years, the state 
can expect to produce approximately 11.7 million tons of glass waste, approximately 10 million cubic 
yards. Assuming no growth rate in the cost for glass disposal, the state will invest approximately $363 
million to dispose of glass waste in landfills. Assuming glass consumption growth rate to grow 
synonymously with population growth, approximately 0.5% since 2009, and assuming cost of disposal to 
grow at 3% per year due to inflation, it is estimated that the state will spend nearly $2 billion to dispose of 
consumer glass in landfills. Again, if Louisiana achieve 25% municipal waste recycled, municipalities 
within the state could reduce landfill disposal costs between $100 and $500 million dollars over the next 
50 years. Tables 9 and 10 provide summaries of recycling statistics going back to 2009 and projections 
from 2019 to 2059, respectively.      
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6 SUMMARY  
 Due to the rapid rate of land loss along the Louisiana coastline, the CPRA has continued the 
practice of building land by means of beach nourishment and marsh creation. These nourished beaches 
and constructed marshes are intended to lessen the adverse effects of storm-related hazards such as storm 
inundation and surge. The popular conception is that Louisiana lacks renewable sediment resources to use 
for these beach and marsh creation projects. This thesis challenges that notion by recommending that 
recycled crushed glass, a relatively untapped sediment resource that may generate as much at 12 million 
cubic yards of renewable sediment over the next 50 years, could be a viable aggregate for beach 
nourishment and marsh creation projects. To that end, research in this thesis evaluated RCGC formerly 
produced in Pearl River, Louisiana, using standard geotechnical laboratory tests to assess the suitability of 
RCGC and RCGC blends as aggregate for coastal land building projects. Specifically, the research herein: 
1. Determined grain size distribution, moisture content, organic content, specific 
gravity, and settling characteristics of RCGC produced at Pearl River, Louisiana, 
processing facility. 
2. Evaluated the similarity of RCGC and suitability as beach fill material to native 
Louisiana, Mississippi, and Alabama coastal sediments in terms of overfill factor, 
considering the RCGC as borrow material. It was determined that RCGC is not 
universally suitable for all Gulf beaches, but it is suitable for select beaches of similar 
grain size. 
3. Evaluated the effect of 5, 10, 15, and 20% additions of RCGC to existing coastal 
sediments to determine the effect of RCGC blend percentage on grain size 
distribution and overfill factor. It was demonstrated that the magnitude of the effect 
on overfill factor is a function of similarity of grain size, thus borrow sands with 
similar grain size to the RCGC will allow larger RCGC percentages with less effect 
on overfill factor, while larger effect will be observed in borrow sands with dissimilar 
grain size distributions. 
4. Compared settling height, fall velocity, supernatant concentration, and supernatant 
turbidity as functions of time, of RCGC to those characteristics of typical material 
used for marsh fill in south Louisiana.  
5. Evaluated the effect on dredged material grain size distribution, organic content, 
specific gravity, Atterberg limits, and settling characteristics of the introduction of 
20% and 50% RCGC to typical marsh fill test samples. Blend percentage of CGf 
demonstrated relatively linear relations between grain size, specific gravity, organic 
content, and fall velocity of the DM and RCGC tested. Percentage increase of CGf 
demonstrated a negative relation to DM Atterberg limits, as Atterberg limits 
decreased as CGf increased. Considering CGf as an aggregate or single material used 
for marsh fill demonstrated a negligible effect on end-of-test soil-water interface 
height as compared to the 100/0 DM/CGf CST. Addition of CGf yielded higher 
concentration and turbidity values during the first 24 hours of the CSTs, however 
both concentration and turbidity became relatively similar for all tests after the first 
24 hours. 
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 Ultimately this thesis concludes that, although the RCGC evaluated in this study is not 
universally perfect for all applications along the Gulf coast, it is reasonably similar to some Gulf 
sediments that are presently considered for beach nourishment and/or marsh fill. Additionally, it is a 
viable sediment commodity that could yield up to 12 million cubic yards of renewable sediment to 
Louisiana’s sediment budget over the next 50 years.  
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7 RECOMMENDATIONS  
 The research presented in this thesis is the first step toward reducing the amount of glass in 
landfills throughout Louisiana while increasing the coast-ready sediment budget within the state. To more 
thoroughly evaluate RCGC as a sediment source for coastal restoration in Louisiana, the following 
additional research is recommended: 
For beach nourishment applications, 
1. Evaluate the degree to which RCGC blending can be used to improve 
suitability characteristics of beach fill borrow sources; 
2. Evaluate the degree to which RCGC can be manufactured to match grain size 
characteristics of native beaches; 
For marsh creation applications, 
3. Evaluate the effect of RCGC blend percentage on shear strength of 
RCGC/DM test specimens; 
4. Evaluate the effects of RCGC blending with a more finely-grained DM; 
5. Evaluate the self-weight consolidation characteristics of RCGC and 
RCGC/DM blends; 
For both marsh creation and beach nourishment, 
6. Evaluate hydrodynamic properties of RCGC and RCGC blends to assess 
flow conditions within a dredge conveyance pipeline; 
7. Complete a thorough cost analysis of implementing RCGC for coastal 
restoration applications, and 
8. Complete a field-based pilot/demonstration project that compares field 
measurements of RCGC or RCGC/DM blends to field measurements of a 
100% DM beach or marsh control. 
 Research presented in this thesis suggests that RCGC may be a suitable sediment source for 
coastal restoration initiatives in southeastern Louisiana. If future research confirms RCGC to be an 
economic and suitable sediment source, it is recommended that the state of Louisiana immediately start 
considering, if not requiring, the use of RCGC as a crowd-sourced, renewable sediment commodity for 
marsh building and beach nourishment applications instead of continuing the practice of a sediment-
starved state paying roughly $31.50 per ton (projected to be as much as $2 billion over 50 years) to bury 
this aggregate resource in a landfill where current and future generations cannot harvest it for coastal 
restoration efforts.  
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CRUSHED GLASS, FINE (CGf)
STANDARD TEST METHOD FOR PARTICLE-SIZE ANALYSIS OF SOILS





































18 1 0.01 100.00 D100 > 1 -- 18 1 0.00 100.00 D100 1.00 0.00 18 1 0.01 100.00 D100 > 1 --
35 0.5 0.05 99.99 D95 0.25 2.01 35 0.5 0.04 99.99 D95 0.25 2.02 35 0.5 0.46 99.98 D95 0.25 2.01
40 0.425 0.09 99.97 D84 0.23 2.14 40 0.425 0.08 99.98 D84 0.23 2.14 40 0.425 0.52 99.96 D84 0.23 2.14
50 0.297 0.39 99.91 D75 0.21 2.24 50 0.297 0.42 99.89 D75 0.21 2.25 50 0.297 1.65 99.88 D75 0.21 2.25
60 0.25 20.18 96.36 D60 0.18 2.44 60 0.25 14.31 97.03 D60 0.18 2.44 60 0.25 80.76 96.27 D60 0.18 2.46
80 0.177 228.24 56.22 D50 0.16 2.60 80 0.177 204.35 56.18 D50 0.17 2.59 80 0.177 866.93 57.54 D50 0.16 2.62
100 0.149 80.13 42.13 D30 0.12 3.04 100 0.149 75.51 41.09 D30 0.13 2.97 100 0.149 322.43 43.13 D30 0.12 3.04
120 0.125 58.76 31.80 D25 0.11 3.14 120 0.125 63.12 28.47 D25 0.12 3.09 120 0.125 252.03 31.87 D25 0.11 3.15
140 0.105 65.53 20.28 D16 0.09 3.44 140 0.105 45.24 19.43 D16 0.10 3.39 140 0.105 250.97 20.65 D16 0.09 3.44
200 0.075 57.28 10.21 D10 0.07 3.75 200 0.075 54.62 8.51 D10 0.08 3.66 200 0.075 237.94 10.02 D10 0.07 3.74
230 0.0625 20.94 6.52 D5 0.05 4.27 230 0.0625 14.57 5.60 D5 0.05 4.27 230 0.0625 79.70 6.46 D5 0.05 4.27
Pan -- 37.10 0.15 2.73 Pan -- 28.01 0.15 2.71 Pan -- 144.60 0.15 2.74
568.70 -- 0.70 500.27 -- 0.69 2238.00 -- 0.70
0.09% -- 0.24 0.03% -- 0.24 0.05% -- 0.23
Cu : 2.47 -- 1.03 Cu : 2.32 -- 1.09 Cu : 2.42 -- 1.03
Cc : 1.09 Cc : 1.13 Cc : 1.09
































18 1 0.00 100.00 D100 1.00 0.00 18 1 0.00 100.00 D100 1.00 0.00 18 1 V. Coarse Sand 0.00
35 0.5 0.28 99.94 D95 0.24 2.05 35 0.5 0.09 99.99 D95 0.26 1.95 35 0.5 Coarse Sand 0.02
40 0.425 0.24 99.90 D84 0.21 2.23 40 0.425 0.11 99.97 D84 0.23 2.10 40 0.425
50 0.297 0.21 99.85 D75 0.19 2.40 50 0.297 0.63 99.88 D75 0.22 2.19 50 0.297
60 0.25 6.55 98.55 D60 0.16 2.63 60 0.25 39.72 93.93 D60 0.19 2.37 60 0.25
80 0.177 141.48 70.28 D50 0.15 2.78 80 0.177 292.86 50.12 D50 0.18 2.50 80 0.177
100 0.149 93.91 51.52 D30 0.11 3.15 100 0.149 72.88 39.22 D30 0.13 2.96 100 0.149
120 0.125 58.57 39.82 D25 0.11 3.23 120 0.125 71.58 28.51 D25 0.12 3.09 120 0.125
140 0.105 79.95 23.85 D16 0.09 3.53 140 0.105 60.25 19.50 D16 0.09 3.41 140 0.105
200 0.075 63.60 11.14 D10 0.07 3.81 200 0.075 62.44 10.16 D10 0.07 3.75 200 0.075
230 0.0625 20.03 7.14 D5 0.05 4.27 230 0.0625 24.16 6.54 D5 0.05 4.27 230 0.0625
Pan -- 35.74 0.14 2.85 Pan -- 43.75 0.16 2.67 Pan -- 6.46
500.56 -- 0.69 668.47 -- 0.71
0.01% -- 0.16 0.06% -- 0.29
Cu : 2.26 -- 1.09 Cu : 2.60 -- 1.06











Percent Loss: Skewness Percent Loss: Skewness Percent Loss:
Total Mass : Std. Deviation Total Mass : Std. Deviation Total Mass :
Kurtosis
Skewness
Mean Grain Size Mean Grain Size Mean Grain Size
Std. Deviation
Kurtosis Kurtosis
USCS SP-SM USCS SP-SM
Test Specimen:
CGf - 1c Test Specimen:
CGf - 1d Test Specimen:
500.6 668.9

















Silt & Clay 10.02
Skewness Sorting:
Total Mass : Std. Deviation Total Mass : Std. Deviation Folk (1974) Qualitative Summary
SP-SM Kurtosis: Mesokurtic
Moderately Well Sorted
Kurtosis Kurtosis Skewness: Fine-skewed
USCS SP-SM USCS







































Medium Sand Fine Sand Silt & Clay
Wentworth
Coarse SandUSCS
V. Coarse SandV. Fine Gravel Coarse Sand Medium Sand Fine Sand V. Fine Sand V. Coarse Silt Coarse Silt M. Silt
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CRUSHED GLASS, MEDIUM (CGm)
STANDARD TEST METHOD FOR PARTICLE-SIZE ANALYSIS OF SOILS





































4 4.75 0.00 100.00 D100 2.00 -1.00 4 4.75 0.00 100.00 D100 2.00 -1.00 4 4.75 0.00 100.00 D100 2.00 -1.00
10 2 0.00 100.00 D95 0.83 0.27 10 2 0.00 100.00 D95 0.82 0.28 10 2 0.00 100.00 D95 0.83 0.28
18 1 0.16 99.98 D84 0.75 0.42 18 1 0.08 99.99 D84 0.73 0.46 18 1 0.50 99.98 D84 0.74 0.44
20 0.85 19.87 97.49 D75 0.68 0.56 20 0.85 13.20 97.90 D75 0.64 0.63 20 0.85 54.79 98.01 D75 0.66 0.60
35 0.5 360.49 52.26 D60 0.56 0.84 35 0.5 246.23 58.98 D60 0.51 0.97 35 0.5 1182.37 55.34 D60 0.54 0.89
40 0.425 96.46 40.16 D50 0.49 1.04 40 0.425 77.97 46.65 D50 0.45 1.17 40 0.425 340.19 43.07 D50 0.47 1.10
50 0.297 170.20 18.81 D30 0.36 1.46 50 0.297 141.76 24.25 D30 0.33 1.60 50 0.297 602.93 21.32 D30 0.35 1.52
60 0.25 81.21 8.62 D25 0.33 1.58 60 0.25 68.30 13.45 D25 0.30 1.73 60 0.25 287.71 10.94 D25 0.32 1.65
120 0.125 59.82 1.12 D16 0.28 1.82 120 0.125 71.81 2.10 D16 0.26 1.94 120 0.125 260.47 1.54 D16 0.27 1.87
200 0.075 6.78 0.27 D10 0.26 1.96 200 0.075 9.57 0.58 D10 0.21 2.24 200 0.075 32.21 0.38 D10 0.24 2.07
230 0.0625 0.90 0.16 D5 0.19 2.40 230 0.0625 1.78 0.30 D5 0.16 2.67 230 0.0625 4.88 0.20 D5 0.17 2.55
Pan -- 1.24 0.47 1.09 Pan -- 1.92 0.44 1.19 Pan -- 5.53 0.45 1.14
797.13 -- 0.70 632.62 -- 0.77 2771.58 -- 0.74
0.10% -- 0.18 0.12% -- 0.14 0.12% -- 0.17
Cu : 2.18 -- 0.86 Cu : 2.40 -- 0.89 Cu : 2.27 -- 0.88
Cc : 0.92 Cc : 1.01 Cc : 0.95
































4 4.75 0.00 100.00 D100 2.00 -1.00 4 4.75 0.00 100.00 D100 2.00 -1.00 4 4.75 > Sand 0.00
10 2 0.00 100.00 D95 0.82 0.28 10 2 0.00 100.00 D95 0.82 0.28 10 2 C. Sand 0.00
18 1 0.12 99.98 D84 0.73 0.45 18 1 0.14 99.98 D84 0.73 0.45 18 1 V. Coarse Sand 0.02
20 0.85 13.66 98.11 D75 0.66 0.60 20 0.85 8.06 98.66 D75 0.66 0.60 20 0.85
35 0.5 306.40 56.06 D60 0.53 0.91 35 0.5 269.25 54.75 D60 0.54 0.88 35 0.5
40 0.425 84.28 44.50 D50 0.46 1.12 40 0.425 81.48 41.46 D50 0.47 1.08 40 0.425
50 0.297 158.66 22.72 D30 0.34 1.56 50 0.297 132.31 19.88 D30 0.36 1.49 50 0.297
60 0.25 81.48 11.54 D25 0.31 1.69 60 0.25 56.72 10.63 D25 0.33 1.61 60 0.25
120 0.125 70.50 1.87 D16 0.27 1.90 120 0.125 58.34 1.11 D16 0.28 1.85 120 0.125 Fine Sand 9.40
200 0.075 10.57 0.42 D10 0.23 2.12 200 0.075 5.29 0.25 D10 0.24 2.05 200 0.075
230 0.0625 1.47 0.22 D5 0.17 2.60 230 0.0625 0.73 0.13 D5 0.18 2.51 230 0.0625
Pan -- 1.58 0.45 1.15 Pan -- 0.79 0.46 1.13 Pan -- 0.20
728.72 -- 0.75 613.11 -- 0.72
0.05% -- 0.16 0.23% -- 0.18
Cu : 2.32 -- 0.88 Cu : 2.24 -- 0.90





















































































































Medium Sand Fine Sand Silt & Clay
Wentworth
Coarse SandUSCS
V. Coarse SandV. Fine Gravel Coarse Sand Medium Sand Fine Sand V. Fine Sand V. Coarse Silt Coarse Silt M. Silt
60
GRAND ISLE, LOUISIANA (GI)
STANDARD TEST METHOD FOR PARTICLE-SIZE ANALYSIS OF SOILS





































18 1 0.21 99.96 D100 > 1 -- 18 1 0.36 99.93 D100 > 1 -- 18 1 0.76 99.95 D100 > 1 --
35 0.5 0.70 99.85 D95 0.25 2.03 35 0.5 1.82 99.58 D95 0.25 2.01 35 0.5 3.21 99.75 D95 0.25 2.02
40 0.425 0.47 99.77 D84 0.23 2.15 40 0.425 1.07 99.37 D84 0.23 2.11 40 0.425 2.10 99.62 D84 0.23 2.14
50 0.297 3.08 99.25 D75 0.21 2.26 50 0.297 5.56 98.29 D75 0.22 2.20 50 0.297 12.02 98.88 D75 0.21 2.25
60 0.25 9.13 97.71 D60 0.18 2.46 60 0.25 9.10 96.53 D60 0.19 2.36 60 0.25 26.50 97.23 D60 0.18 2.44
80 0.177 239.82 57.38 D50 0.17 2.54 80 0.177 248.86 48.30 D50 0.18 2.48 80 0.177 668.80 55.73 D50 0.17 2.53
100 0.149 230.11 18.68 D30 0.16 2.67 100 0.149 172.95 14.79 D30 0.16 2.63 100 0.149 596.58 18.71 D30 0.16 2.67
120 0.125 57.40 9.03 D25 0.15 2.70 120 0.125 41.81 6.69 D25 0.16 2.67 120 0.125 173.56 7.94 D25 0.15 2.70
140 0.105 45.53 1.37 D16 0.14 2.81 140 0.105 26.99 1.46 D16 0.15 2.74 140 0.105 95.52 2.01 D16 0.14 2.81
200 0.075 7.69 0.08 D10 0.13 2.97 200 0.075 7.14 0.07 D10 0.13 2.89 200 0.075 23.32 0.57 D10 0.13 2.95
230 0.0625 0.28 0.03 D5 0.11 3.13 230 0.0625 0.24 0.03 D5 0.12 3.08 230 0.0625 8.61 0.03 D5 0.12 3.12
Pan -- 0.20 0.18 2.50 Pan -- 0.13 0.18 2.44 Pan -- 0.51 0.18 2.49
594.62 -- 0.35 516.03 -- 0.33 1611.49 -- 0.35
0.45% -- -0.02 -0.10% -- 0.00 0.14% -- -0.02
Cu : 1.43 -- 1.01 Cu : 1.44 -- 0.94 Cu : 1.42 -- 0.99
Cc : 1.07 Cc : 1.00 Cc : 1.04
































18 1 0.19 99.96 D100 > 1 -- 4 4.75 D100 18 1 V. Coarse Sand 0.05
35 0.5 0.69 99.82 D95 0.25 2.03 10 2 D95 35 0.5 Coarse Sand 0.20
40 0.425 0.56 99.71 D84 0.22 2.17 18 1 D84 40 0.425
50 0.297 3.38 99.04 D75 0.20 2.29 20 0.85 D75 50 0.297
60 0.25 8.27 97.39 D60 0.18 2.51 35 0.5 D60 60 0.25
80 0.177 180.12 61.42 D50 0.17 2.57 40 0.425 D50 80 0.177
100 0.149 193.52 22.78 D30 0.15 2.70 50 0.297 D30 100 0.149
120 0.125 74.35 7.94 D25 0.15 2.73 60 0.25 D25 120 0.125
140 0.105 23.00 3.35 D16 0.14 2.86 120 0.125 D16 140 0.105
200 0.075 8.49 1.65 D10 0.13 2.96 200 0.075 D10 200 0.075
230 0.0625 8.09 0.04 D5 0.11 3.16 230 0.0625 D5 230 0.0625
Pan -- 0.18 0.17 2.53 Pan -- Pan -- 0.03
500.84 -- 0.36
0.01% -- -0.02
Cu : 1.37 -- 1.05 Cu : 




V. Fine Sand 1.98
0.38
99.06 5.93













Percent Loss: Skewness Percent Loss: Skewness Percent Loss:
Total Mass : Std. Deviation Total Mass : Std. Deviation Total Mass :
Kurtosis
Skewness
Mean Grain Size Mean Grain Size Mean Grain Size
Std. Deviation
Kurtosis Kurtosis
USCS SP USCS SP
Test Specimen:
GI-2c
Test Specimen: Test Specimen:








Total Mass : Std. Deviation Total Mass : Std. Deviation Folk (1974) Qualitative Summary
Kurtosis: Mesokurtic
Very Well Sorted
Kurtosis Kurtosis Skewness: Near Symmetrical
USCS SP USCS






































Medium Sand Fine Sand Silt & Clay
Wentworth
Coarse SandUSCS
V. Coarse SandV. Fine Gravel Coarse Sand Medium Sand Fine Sand V. Fine Sand V. Coarse Silt Coarse Silt M. Silt
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ISLE GRANDE TERRE, LOUISIANA (IGT)
STANDARD TEST METHOD FOR PARTICLE-SIZE ANALYSIS OF SOILS





































18 1 0.17 99.97 D100 > 1 -- 18 1 0.24 99.96 D100 > 1 -- 18 1 0.50 99.97 D100 > 1 --
35 0.5 0.53 99.88 D95 0.24 2.03 35 0.5 0.48 99.88 D95 0.24 2.03 35 0.5 1.46 99.89 D95 0.24 2.04
40 0.425 0.36 99.83 D84 0.23 2.13 40 0.425 0.23 99.84 D84 0.23 2.12 40 0.425 0.79 99.84 D84 0.23 2.14
50 0.297 1.57 99.57 D75 0.22 2.21 50 0.297 1.27 99.63 D75 0.22 2.19 50 0.297 4.15 99.60 D75 0.21 2.24
60 0.25 4.84 98.77 D60 0.19 2.36 60 0.25 3.35 99.08 D60 0.20 2.33 60 0.25 10.98 98.96 D60 0.19 2.41
80 0.177 307.58 48.12 D50 0.18 2.48 80 0.177 339.00 42.98 D50 0.19 2.43 80 0.177 794.41 52.55 D50 0.17 2.51
100 0.149 209.79 13.57 D30 0.16 2.62 100 0.149 166.96 15.36 D30 0.16 2.61 100 0.149 605.05 17.20 D30 0.16 2.65
120 0.125 59.06 3.84 D25 0.16 2.66 120 0.125 60.07 5.42 D25 0.16 2.65 120 0.125 172.37 7.13 D25 0.16 2.69
140 0.105 15.53 1.28 D16 0.15 2.73 140 0.105 24.58 1.35 D16 0.15 2.74 140 0.105 97.17 1.45 D16 0.15 2.77
200 0.075 7.26 0.09 D10 0.14 2.83 200 0.075 7.57 0.10 D10 0.14 2.88 200 0.075 23.25 0.10 D10 0.13 2.92
230 0.0625 0.34 0.03 D5 0.13 2.97 230 0.0625 0.41 0.03 D5 0.12 3.02 230 0.0625 1.11 0.03 D5 0.12 3.09
Pan -- 0.18 0.18 2.44 Pan -- 0.18 0.19 2.43 Pan -- 0.53 0.18 2.48
607.21 -- 0.31 604.34 -- 0.32 1711.77 -- 0.33
0.06% -- -0.02 0.06% -- 0.05 0.07% -- -0.01
Cu : 1.38 -- 0.86 Cu : 1.46 -- 0.88 Cu : 1.43 -- 0.95
Cc : 0.97 Cc : 0.99 Cc : 1.02
































18 1 0.09 99.98 D100 > 1 -- 18 1 D100 18 1 V. Coarse Sand 0.03
35 0.5 0.45 99.89 D95 0.24 2.06 35 0.5 D95 35 0.5 Coarse Sand 0.09
40 0.425 0.20 99.85 D84 0.21 2.23 40 0.425 D84 40 0.425
50 0.297 1.31 99.59 D75 0.19 2.39 50 0.297 D75 50 0.297
60 0.25 2.79 99.03 D60 0.17 2.55 60 0.25 D60 60 0.25
80 0.177 147.83 69.48 D50 0.17 2.60 80 0.177 D50 80 0.177
100 0.149 228.30 23.84 D30 0.15 2.71 100 0.149 D30 100 0.149
120 0.125 53.24 13.20 D25 0.15 2.74 120 0.125 D25 120 0.125
140 0.105 57.06 1.79 D16 0.13 2.93 140 0.105 D16 140 0.105
200 0.075 8.42 0.11 D10 0.12 3.07 200 0.075 D10 200 0.075
230 0.0625 0.36 0.03 D5 0.11 3.18 230 0.0625 D5 230 0.0625
Pan -- 0.17 0.17 2.59 Pan -- Pan -- 0.03
500.22 -- 0.36
0.10% -- 0.00
Cu : 1.43 -- 1.31 Cu : 











Percent Loss: Skewness Percent Loss: Skewness Percent Loss:
Total Mass : Std. Deviation Total Mass : Std. Deviation Total Mass :
Kurtosis
Skewness
Mean Grain Size Mean Grain Size Mean Grain Size
Std. Deviation
Kurtosis Kurtosis
USCS SP USCS SP
Test Specimen:
IGT-2c
Test Specimen: Test Specimen:
500.7

















Silt & Clay 0.10
Fine Sand
Total Mass : Std. Deviation Total Mass : Std. Deviation Folk (1974) Qualitative Summary
Kurtosis: Mesokurtic
Very Well Sorted
Kurtosis Kurtosis Skewness: Near Symmetrical
USCS SP USCS






































Medium Sand Fine Sand Silt & Clay
Wentworth
Coarse SandUSCS
V. Coarse SandV. Fine Gravel Coarse Sand Medium Sand Fine Sand V. Fine Sand V. Coarse Silt Coarse Silt M. Silt
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OCEAN SPRINGS, MISSISSIPPI (OS)
STANDARD TEST METHOD FOR PARTICLE-SIZE ANALYSIS OF SOILS





































4 4.75 9.28 98.16 D100 > 4.75 -- 4 4.75 1.20 99.76 D100 > 4.75 -- 4 4.75 17.49 99.15 D100 > 4.75 --
10 2 3.99 97.37 D95 0.99 0.02 10 2 3.53 99.05 D95 0.97 0.04 10 2 17.88 98.27 D95 0.96 0.05
18 1 7.71 95.85 D84 0.82 0.28 18 1 7.36 97.58 D84 0.83 0.28 18 1 27.66 96.92 D84 0.57 0.81
20 0.85 55.94 84.77 D75 0.50 1.00 20 0.85 64.13 84.76 D75 0.53 0.91 20 0.85 158.06 89.20 D75 0.47 1.07
35 0.5 49.18 75.04 D60 0.46 1.11 35 0.5 53.90 73.99 D60 0.47 1.09 35 0.5 132.49 82.72 D60 0.43 1.23
40 0.425 155.38 44.28 D50 0.44 1.19 40 0.425 173.14 39.38 D50 0.45 1.16 40 0.425 471.17 59.70 D50 0.35 1.51
50 0.297 86.36 27.18 D30 0.32 1.65 50 0.297 63.17 26.76 D30 0.33 1.60 50 0.297 338.69 43.14 D30 0.27 1.86
60 0.25 93.58 8.66 D25 0.29 1.78 60 0.25 95.84 7.60 D25 0.29 1.77 60 0.25 569.43 15.32 D25 0.27 1.91
120 0.125 25.14 3.68 D16 0.27 1.90 120 0.125 26.04 2.39 D16 0.27 1.89 120 0.125 201.88 5.45 D16 0.25 1.99
200 0.075 14.32 0.85 D10 0.25 1.98 200 0.075 8.60 0.68 D10 0.26 1.97 200 0.075 86.84 1.21 D10 0.18 2.45
230 0.0625 1.18 0.62 D5 0.16 2.66 230 0.0625 1.00 0.48 D5 0.19 2.41 230 0.0625 7.72 0.83 D5 0.12 3.06
Pan -- 3.11 0.46 1.12 Pan -- 2.38 0.46 1.11 Pan -- 16.99 0.37 1.44
505.17 -- 0.84 500.29 -- 0.80 2046.30 -- 0.80
-0.15% -- 0.00 0.16% -- -0.01 0.03% -- -0.06
Cu : 1.83 -- 1.39 Cu : 1.84 -- 1.12 Cu : 2.33 -- 1.48
Cc : 0.86 Cc : 0.91 Cc : 0.97
































4 4.75 1.33 99.75 D100 > 4.75 -- 4 4.75 5.68 98.87 D100 > 4.75 -- 4 4.75 > Sand 0.85
10 2 3.30 99.14 D95 0.87 0.20 10 2 7.06 97.45 D95 0.95 0.07 10 2 C. Sand 0.87
18 1 6.16 98.00 D84 0.46 1.13 18 1 6.43 96.17 D84 0.47 1.09 18 1 V. Coarse Sand 1.35
20 0.85 18.96 94.49 D75 0.40 1.31 20 0.85 19.03 92.37 D75 0.42 1.25 20 0.85
35 0.5 13.67 91.96 D60 0.30 1.73 35 0.5 15.74 89.22 D60 0.31 1.69 35 0.5
40 0.425 74.83 78.11 D50 0.29 1.81 40 0.425 67.82 75.68 D50 0.29 1.80 40 0.425
50 0.297 102.25 59.19 D30 0.26 1.95 50 0.297 86.91 58.31 D30 0.26 1.94 50 0.297
60 0.25 195.70 22.96 D25 0.25 1.98 60 0.25 184.31 21.49 D25 0.25 1.97 60 0.25
120 0.125 84.99 7.23 D16 0.19 2.36 120 0.125 65.71 8.37 D16 0.20 2.34 120 0.125 Fine Sand 9.87
200 0.075 30.31 1.62 D10 0.15 2.77 200 0.075 33.61 1.65 D10 0.14 2.83 200 0.075
230 0.0625 3.00 1.07 D5 0.11 3.25 230 0.0625 2.54 1.14 D5 0.10 3.32 230 0.0625
Pan -- 5.77 0.29 1.77 Pan -- 5.73 0.30 1.74 Pan -- 0.83
540.27 -- 0.82 500.57 -- 0.86
0.08% -- -0.06 0.03% -- -0.08
Cu : 2.06 -- 1.85 Cu : 2.20 -- 1.85
Cc : 1.51 Cc : 1.56 SP Kurtosis: Leptokurtic
Moderately Sorted
Kurtosis Kurtosis Skewness: Near Symmetrical
USCS SP USCS
Percent Loss: Skewness Percent Loss:
































Mean Grain Size Mean Grain Size Mean Grain Size
Total Mass : Std. Deviation Total Mass : Std. Deviation Total Mass : Std. Deviation














































Medium Sand Fine Sand Silt & Clay
Wentworth
Coarse SandUSCS
V. Coarse SandV. Fine Gravel Coarse Sand Medium Sand Fine Sand V. Fine Sand V. Coarse Silt Coarse Silt M. Silt
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GULF SHORES, ALABAMA (GS)
STANDARD TEST METHOD FOR PARTICLE-SIZE ANALYSIS OF SOILS





































18 1 3.17 99.50 D100 > 1 -- 18 1 0.88 99.86 D100 > 1 -- 18 1 5.85 99.76 D100 > 1 --
35 0.5 29.99 94.74 D95 0.53 0.92 35 0.5 31.89 94.89 D95 0.51 0.97 35 0.5 119.61 94.81 D95 0.52 0.94
40 0.425 64.30 84.53 D84 0.42 1.24 40 0.425 75.28 83.14 D84 0.43 1.22 40 0.425 271.45 83.57 D84 0.43 1.22
50 0.297 327.43 32.56 D75 0.40 1.32 50 0.297 275.31 40.17 D75 0.40 1.32 50 0.297 1165.17 35.32 D75 0.40 1.31
60 0.25 98.02 17.00 D60 0.36 1.46 60 0.25 128.94 20.05 D60 0.36 1.49 60 0.25 413.86 18.18 D60 0.36 1.46
80 0.177 97.83 1.47 D50 0.34 1.56 80 0.177 118.25 1.59 D50 0.33 1.62 80 0.177 402.98 1.50 D50 0.34 1.57
100 0.149 7.90 0.22 D30 0.29 1.79 100 0.149 8.39 0.28 D30 0.27 1.87 100 0.149 30.09 0.25 D30 0.28 1.82
120 0.125 1.10 0.04 D25 0.27 1.87 120 0.125 1.47 0.05 D25 0.26 1.93 120 0.125 4.91 0.05 D25 0.27 1.90
140 0.105 0.16 0.02 D16 0.25 2.03 140 0.105 0.23 0.02 D16 0.23 2.10 140 0.105 0.74 0.02 D16 0.24 2.06
200 0.075 0.08 0.00 D10 0.22 2.20 200 0.075 0.05 0.01 D10 0.21 2.25 200 0.075 0.23 0.01 D10 0.21 2.22
230 0.0625 0.01 0.00 D5 0.19 2.37 230 0.0625 0.01 0.01 D5 0.19 2.39 230 0.0625 0.03 0.01 D5 0.19 2.38
Pan -- 0.02 0.33 1.61 Pan -- 0.06 0.32 1.64 Pan -- 0.17 0.33 1.62
630.01 -- 0.44 640.76 -- 0.46 2415.09 -- 0.45
0.33% -- 0.10 0.18% -- 0.06 0.20% -- 0.09
Cu : 1.68 -- 1.08 Cu : 1.69 -- 0.95 Cu : 1.69 -- 1.01
Cc : 1.06 Cc : 1.00 Cc : 1.03
































18 1 1.21 99.81 D100 > 1 -- 18 1 0.59 99.89 D100 > 1 -- 18 1 V. Coarse Sand 0.24
35 0.5 32.44 94.65 D95 0.53 0.91 35 0.5 25.29 94.97 D95 0.50 0.99 35 0.5 Coarse Sand 4.95
40 0.425 75.72 82.62 D84 0.43 1.21 40 0.425 56.15 84.07 D84 0.42 1.24 40 0.425
50 0.297 342.11 28.26 D75 0.41 1.30 50 0.297 220.32 41.29 D75 0.40 1.33 50 0.297
60 0.25 79.01 15.71 D60 0.37 1.43 60 0.25 107.89 20.34 D60 0.35 1.50 60 0.25
80 0.177 90.48 1.33 D50 0.35 1.52 80 0.177 96.42 1.61 D50 0.32 1.63 80 0.177
100 0.149 6.76 0.26 D30 0.30 1.73 100 0.149 7.04 0.24 D30 0.27 1.88 100 0.149
120 0.125 1.38 0.04 D25 0.28 1.81 120 0.125 0.96 0.06 D25 0.26 1.94 120 0.125
140 0.105 0.16 0.01 D16 0.25 1.99 140 0.105 0.19 0.02 D16 0.23 2.10 140 0.105
200 0.075 0.06 0.00 D10 0.22 2.18 200 0.075 0.04 0.01 D10 0.21 2.25 200 0.075
230 0.0625 0.00 0.00 D5 0.20 2.35 230 0.0625 0.01 0.01 D5 0.19 2.39 230 0.0625
Pan -- 0.03 0.34 1.57 Pan -- 0.06 0.32 1.66 Pan -- 0.01
629.36 -- 0.44 514.96 -- 0.45
0.13% -- 0.11 0.14% -- 0.06
Cu : 1.68 -- 1.15 Cu : 1.68 -- 0.94











Total Mass : Std. Deviation Total Mass : Std. Deviation Total Mass :
Percent Loss: Skewness
Mean Grain Size Mean Grain Size Mean Grain Size
Std. Deviation
USCS SP USCS SP


















83.56 Fine Sand 0.03
V. Fine Sand
Total Mass : Std. Deviation Total Mass : Std. Deviation Folk (1974) Qualitative Summary
Well Sorted
Silt & Clay 0.01
Mean Grain Size Mean Grain Size < Sand
0.01
Percent Loss: Skewness Percent Loss: Skewness Sorting:
Kurtosis: Mesokurtic
Kurtosis Kurtosis Skewness: Near Symmetrical







































Medium Sand Fine Sand Silt & Clay
Wentworth
Coarse SandUSCS
V. Coarse SandV. Fine Gravel Coarse Sand Medium Sand Fine Sand V. Fine Sand V. Coarse Silt Coarse Silt M. Silt
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OTTAWA SAND (OT)
STANDARD TEST METHOD FOR PARTICLE-SIZE ANALYSIS OF SOILS





































18 1 0.00 100.00 D100 1.00 0.00 18 1 0.00 100.00 D100 1.00 0.00 18 1 0.00 100.00 D100 1.00 0.00
35 0.5 117.19 80.58 D95 0.87 0.20 35 0.5 115.89 76.82 D95 0.89 0.16 35 0.5 436.93 79.23 D95 0.88 0.19
40 0.425 340.00 24.25 D84 0.59 0.77 40 0.425 285.09 19.81 D84 0.65 0.61 40 0.425 1203.29 22.03 D84 0.61 0.70
50 0.297 136.46 1.64 D75 0.49 1.02 50 0.297 93.37 1.14 D75 0.50 1.01 50 0.297 436.69 1.28 D75 0.49 1.02
60 0.25 3.83 1.01 D60 0.47 1.08 60 0.25 1.97 0.74 D60 0.48 1.07 60 0.25 10.34 0.79 D60 0.47 1.07
80 0.177 2.93 0.52 D50 0.46 1.12 80 0.177 1.52 0.44 D50 0.46 1.11 80 0.177 7.49 0.43 D50 0.46 1.12
100 0.149 0.94 0.37 D30 0.43 1.21 100 0.149 0.62 0.31 D30 0.44 1.19 100 0.149 2.65 0.30 D30 0.44 1.20
120 0.125 1.02 0.20 D25 0.43 1.23 120 0.125 0.84 0.15 D25 0.43 1.21 120 0.125 3.04 0.16 D25 0.43 1.22
140 0.105 0.61 0.10 D16 0.38 1.40 140 0.105 0.37 0.07 D16 0.40 1.33 140 0.105 1.75 0.08 D16 0.39 1.37
200 0.075 0.38 0.03 D10 0.34 1.54 200 0.075 0.23 0.03 D10 0.36 1.48 200 0.075 1.00 0.03 D10 0.35 1.51
230 0.0625 0.08 0.02 D5 0.32 1.66 230 0.0625 0.05 0.02 D5 0.32 1.63 230 0.0625 0.24 0.02 D5 0.32 1.64
Pan -- 0.12 0.47 1.10 Pan -- 0.08 0.50 1.01 Pan -- 0.35 0.48 1.06
603.56 -- 0.40 500.03 -- 0.42 2103.77 -- 0.41
0.21% -- -0.16 0.09% -- -0.27 0.14% -- -0.21
Cu : 1.37 -- 2.86 Cu : 1.34 -- 2.93 Cu : 1.35 -- 2.91
Cc : 1.15 Cc : 1.12 Cc : 1.14
































18 1 0.00 100.00 D100 1.00 0.00 18 1 0.00 100.00 D100 1.00 0.00 18 1 V. Coarse Sand 0.00
35 0.5 95.43 80.88 D95 0.87 0.20 35 0.5 108.42 78.37 D95 0.88 0.18 35 0.5 Coarse Sand 20.77
40 0.425 289.09 22.95 D84 0.58 0.78 40 0.425 289.11 20.67 D84 0.63 0.67 40 0.425
50 0.297 108.64 1.18 D75 0.49 1.02 50 0.297 98.22 1.08 D75 0.50 1.01 50 0.297
60 0.25 2.52 0.67 D60 0.47 1.08 60 0.25 2.02 0.67 D60 0.48 1.07 60 0.25
80 0.177 1.60 0.35 D50 0.46 1.12 80 0.177 1.44 0.39 D50 0.46 1.11 80 0.177
100 0.149 0.57 0.24 D30 0.43 1.20 100 0.149 0.52 0.28 D30 0.44 1.19 100 0.149
120 0.125 0.49 0.14 D25 0.43 1.23 120 0.125 0.69 0.14 D25 0.43 1.22 120 0.125
140 0.105 0.40 0.06 D16 0.38 1.38 140 0.105 0.37 0.07 D16 0.39 1.34 140 0.105
200 0.075 0.17 0.03 D10 0.35 1.52 200 0.075 0.22 0.03 D10 0.36 1.49 200 0.075
230 0.0625 0.05 0.02 D5 0.32 1.65 230 0.0625 0.06 0.01 D5 0.32 1.63 230 0.0625
Pan -- 0.08 0.47 1.09 Pan -- 0.07 0.49 1.04 Pan -- 0.02
499.04 -- 0.39 501.14 -- 0.41
0.37% -- -0.17 -0.11% -- -0.24
Cu : 1.36 -- 2.91 Cu : 1.34 -- 2.94











Total Mass : Std. Deviation Total Mass : Std. Deviation Total Mass :
Percent Loss: Skewness
Mean Grain Size Mean Grain Size Mean Grain Size
Std. Deviation
USCS SP USCS SP


















22.01 Fine Sand 0.08
V. Fine Sand
Total Mass : Std. Deviation Total Mass : Std. Deviation Folk (1974) Qualitative Summary
Well Sorted
Silt & Clay 0.03
Mean Grain Size Mean Grain Size < Sand
0.06
Percent Loss: Skewness Percent Loss: Skewness Sorting:
Kurtosis: Very Leptokurtic
Kurtosis Kurtosis Skewness: Coarse-Skewed







































Medium Sand Fine Sand Silt & Clay
Wentworth
Coarse SandUSCS







APPENDIX B – BEACH NOURISHMENT – GRAIN SIZE 





ISLE GRANDE TERRE BEACH SAND BLENDED WITH CGf
STANDARD TEST METHOD FOR PARTICLE-SIZE ANALYSIS OF SOILS





































18 1 0.09 99.98 D100 > 1 -- 18 1 0.09 99.98 D100 > 1 -- 18 1 0.07 99.99 D100 > 1 --
35 0.5 0.45 99.89 D95 0.24 2.06 35 0.5 0.45 99.89 D95 0.24 2.06 35 0.5 0.41 99.91 D95 0.24 2.05
40 0.425 0.20 99.85 D84 0.21 2.23 40 0.425 0.20 99.85 D84 0.21 2.23 40 0.425 0.33 99.85 D84 0.22 2.20
50 0.297 1.31 99.59 D75 0.19 2.39 50 0.297 1.31 99.59 D75 0.19 2.39 50 0.297 1.23 99.63 D75 0.20 2.34
60 0.25 2.79 99.03 D60 0.17 2.55 60 0.25 2.79 99.03 D60 0.17 2.55 60 0.25 4.94 98.74 D60 0.17 2.53
80 0.177 147.83 69.48 D50 0.17 2.60 80 0.177 147.83 69.48 D50 0.17 2.60 80 0.177 183.70 65.45 D50 0.17 2.58
100 0.149 228.30 23.84 D30 0.15 2.71 100 0.149 228.30 23.84 D30 0.15 2.71 100 0.149 242.76 21.47 D30 0.15 2.69
120 0.125 53.24 13.20 D25 0.15 2.74 120 0.125 53.24 13.20 D25 0.15 2.74 120 0.125 53.00 11.87 D25 0.15 2.73
140 0.105 57.06 1.79 D16 0.13 2.93 140 0.105 57.06 1.79 D16 0.13 2.93 140 0.105 49.47 2.91 D16 0.14 2.89
200 0.075 8.42 0.11 D10 0.12 3.07 200 0.075 8.42 0.11 D10 0.12 3.07 200 0.075 10.57 0.99 D10 0.12 3.05
230 0.0625 0.36 0.03 D5 0.11 3.18 230 0.0625 0.36 0.03 D5 0.11 3.18 230 0.0625 2.12 0.61 D5 0.11 3.19
Pan -- 0.17 0.17 2.59 Pan -- 0.17 0.17 2.59 Pan -- 3.35 0.17 2.56
500.22 -- 0.36 500.22 -- 0.36 551.95 -- 0.36
0.10% -- 0.00 5.00% -- 0.00 -4.24% -- 0.00
Cu : 1.43 -- 1.31 Cu : 1.43 -- 1.31 Cu : 1.44 -- 1.20
Cc : 1.14 Cc : 1.14 Cc : 1.14




























    /CGf
85/15
    /CGf
80/20
    /CGf
18 1 0.06 99.99 D100 > 1 -- 18 1 0.09 99.99 D100 > 1 -- D100 > 1 > 1 > 1 > 1
35 0.5 0.48 99.91 D95 0.24 2.05 35 0.5 0.51 99.90 D95 0.24 2.05 D95 0.24 0.24 0.24 0.24
40 0.425 0.26 99.86 D84 0.22 2.21 40 0.425 0.32 99.85 D84 0.21 2.22 D84 0.21 0.21 0.22 0.21
50 0.297 1.28 99.64 D75 0.20 2.36 50 0.297 1.32 99.64 D75 0.19 2.38 D75 0.19 0.19 0.20 0.19
60 0.25 4.78 98.83 D60 0.17 2.54 60 0.25 7.32 98.46 D60 0.17 2.54 D60 0.17 0.17 0.17 0.17
80 0.177 185.71 67.04 D50 0.17 2.59 80 0.177 185.02 68.66 D50 0.17 2.60 D50 0.17 0.17 0.17 0.17
100 0.149 255.26 23.35 D30 0.15 2.71 100 0.149 273.43 24.62 D30 0.15 2.71 D30 0.15 0.15 0.15 0.15
120 0.125 52.12 14.42 D25 0.15 2.74 120 0.125 56.58 15.50 D25 0.15 2.74 D25 0.15 0.15 0.15 0.15
140 0.105 60.18 4.12 D16 0.13 2.95 140 0.105 66.60 4.78 D16 0.13 2.98 D16 0.13 0.13 0.13 0.13
200 0.075 14.98 1.56 D10 0.12 3.10 200 0.075 16.91 2.05 D10 0.11 3.12 D10 0.12 0.12 0.12 0.11
230 0.0625 3.41 0.98 D5 0.11 3.23 230 0.0625 4.55 1.32 D5 0.11 3.25 D5 0.11 0.11 0.11 0.11
Pan -- 5.70 0.17 2.58 Pan -- 8.19 0.16 2.60 0.17 0.17 0.17 0.16
584.22 -- 0.38 620.84 -- 0.39 -200 (%) 0.14 0.14 2.54 3.37
-9.65% -- 0.02 0.04% -- 0.02 0.36 0.36 0.38 0.39
Cu : 1.48 -- 1.27 Cu : 1.49 -- 1.33 0.00 0.00 0.02 0.02
Cc : 1.17 Cc : 1.18 1.31 1.31 1.27 1.33
1.43 1.43 1.48 1.49






































Total Mass : Std. Deviation Total Mass : Std. Deviation Total Mass :
Percent Loss: Skewness
Mean Grain Size Mean Grain Size Mean Grain Size
Std. Deviation
USCS SP
Percent Loss: Skewness Percent Loss: Skewness
USCS SP
Test Specimen:





Total Mass : Std. Deviation Total Mass : Std. Deviation
Grain size in mm
SP
Percent Loss: Skewness Percent Loss: Skewness
Kurtosis Kurtosis
USCS SP USCS







































Medium Sand Fine Sand Silt & Clay
Wentworth
Coarse SandUSCS
V. Coarse SandV. Fine Gravel Coarse Sand Medium Sand Fine Sand V. Fine Sand V. Coarse Silt Coarse Silt M. Silt
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GRAND ISLE BEACH SAND BLENDED WITH CGm
STANDARD TEST METHOD FOR PARTICLE-SIZE ANALYSIS OF SOILS





































18 1 0.19 99.96 D100 > 1 -- 18 1 0.13 99.98 D100 > 1 -- 18 1 0.12 99.98 D100 > 1 --
35 0.5 0.69 99.82 D95 0.25 2.03 35 0.5 13.32 97.45 D95 0.29 1.78 35 0.5 25.96 95.31 D95 0.48 1.05
40 0.425 0.56 99.71 D84 0.22 2.17 40 0.425 4.03 96.68 D84 0.24 2.08 40 0.425 7.59 93.94 D84 0.24 2.06
50 0.297 3.38 99.04 D75 0.20 2.29 50 0.297 7.99 95.17 D75 0.22 2.16 50 0.297 14.11 91.40 D75 0.22 2.15
60 0.25 8.27 97.39 D60 0.18 2.51 60 0.25 8.56 93.54 D60 0.20 2.31 60 0.25 11.29 89.37 D60 0.20 2.33
80 0.177 180.12 61.42 D50 0.17 2.57 80 0.177 264.27 43.40 D50 0.19 2.42 80 0.177 232.28 47.59 D50 0.18 2.46
100 0.149 193.52 22.78 D30 0.15 2.70 100 0.149 135.31 17.72 D30 0.16 2.62 100 0.149 162.91 18.28 D30 0.16 2.64
120 0.125 74.35 7.94 D25 0.15 2.73 120 0.125 61.26 6.09 D25 0.16 2.67 120 0.125 66.28 6.36 D25 0.16 2.69
140 0.105 23.00 3.35 D16 0.14 2.86 140 0.105 23.52 1.63 D16 0.15 2.78 140 0.105 27.22 1.46 D16 0.14 2.79
200 0.075 8.49 1.65 D10 0.13 2.96 200 0.075 8.11 0.09 D10 0.13 2.91 200 0.075 7.50 0.12 D10 0.13 2.92
230 0.0625 8.09 0.04 D5 0.11 3.16 230 0.0625 0.30 0.04 D5 0.12 3.06 230 0.0625 0.42 0.04 D5 0.12 3.07
Pan -- 0.18 0.17 2.53 Pan -- 0.19 0.19 2.43 Pan -- 0.22 0.18 2.44
500.84 -- 0.36 526.99 -- 0.39 555.90 -- 0.52
0.01% -- -0.02 0.04% -- 0.00 0.07% -- -0.18
Cu : 1.37 -- 1.05 Cu : 1.51 -- 1.04 Cu : 1.50 -- 1.55
Cc : 1.05 Cc : 0.99 Cc : 0.98




























    /CGf
85/15
    /CGf
80/20
    /CGf
18 1 0.14 99.98 D100 > 1 -- 18 1 0.12 99.98 D100 > 1 -- D100 > 1 > 1 > 1 > 1
35 0.5 42.39 92.77 D95 0.65 0.61 35 0.5 57.34 90.81 D95 0.73 0.46 D95 0.25 0.29 0.65 0.73
40 0.425 10.99 90.91 D84 0.25 2.01 40 0.425 16.87 88.11 D84 0.31 1.68 D84 0.22 0.24 0.25 0.31
50 0.297 20.59 87.41 D75 0.23 2.10 50 0.297 29.07 83.46 D75 0.24 2.07 D75 0.20 0.22 0.23 0.24
60 0.25 14.56 84.93 D60 0.21 2.26 60 0.25 19.83 80.29 D60 0.20 2.29 D60 0.18 0.20 0.21 0.20
80 0.177 260.69 40.63 D50 0.19 2.38 80 0.177 201.58 48.04 D50 0.18 2.46 D50 0.17 0.19 0.19 0.18
100 0.149 140.99 16.68 D30 0.16 2.60 100 0.149 194.69 16.90 D30 0.16 2.64 D30 0.15 0.16 0.16 0.16
120 0.125 68.48 5.04 D25 0.16 2.66 120 0.125 68.76 5.90 D25 0.16 2.68 D25 0.15 0.16 0.16 0.16
140 0.105 22.85 1.16 D16 0.15 2.76 140 0.105 27.89 1.44 D16 0.15 2.77 D16 0.14 0.15 0.15 0.15
200 0.075 6.24 0.10 D10 0.14 2.89 200 0.075 8.25 0.12 D10 0.13 2.90 D10 0.13 0.13 0.14 0.13
230 0.0625 0.31 0.04 D5 0.12 3.00 230 0.0625 0.41 0.06 D5 0.12 3.05 D5 0.11 0.12 0.12 0.12
Pan -- 0.26 0.19 2.38 Pan -- 0.35 0.20 2.30 0.17 0.19 0.19 0.20
588.49 -- 0.59 625.16 -- 0.70 -200 (%) 1.69 0.13 0.14 0.18
-5.13% -- -0.21 0.02% -- -0.38 0.36 0.39 0.59 0.70
Cu : 1.54 -- 1.76 Cu : 1.52 -- 1.75 -0.02 0.00 -0.21 -0.38
Cc : 0.96 Cc : 0.95 1.05 1.04 1.76 1.75
1.37 1.37 1.54 1.52











Total Mass : Std. Deviation Total Mass : Std. Deviation Total Mass :
Percent Loss: Skewness
Mean Grain Size Mean Grain Size Mean Grain Size
Std. Deviation
USCS SP USCS SP
Percent Loss: Skewness Percent Loss: Skewness
USCS SP
Test Specimen:
85/15 GI-2c/CGm Test Specimen:




Grain size in mm
90/10












Mean Grain Size Mean Grain Size Mean Grain Size 0.18
Total Mass : Std. Deviation Total Mass : Std. Deviation 0.15
Cc : 0.98
0.52
Kurtosis Kurtosis Skewness: -0.18
USCS SP USCS









































Medium Sand Fine Sand Silt & Clay
Wentworth
Coarse SandUSCS
V. Coarse SandV. Fine Gravel Coarse Sand Medium Sand Fine Sand V. Fine Sand V. Coarse Silt Coarse Silt M. Silt
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OCEAN SPRINGS BEACH SAND BLENDED WITH CGf
STANDARD TEST METHOD FOR PARTICLE-SIZE ANALYSIS OF SOILS





































4 4.75 9.28 99.15 D100 > 1 -- 18 1 11.53 97.81 D100 > 1 -- 18 1 11.47 97.94 D100 > 1 --
10 2 17.88 98.27 D95 0.96 0.05 35 0.5 60.15 86.41 D95 0.88 0.19 35 0.5 62.91 86.62 D95 0.87 0.20
18 1 27.66 96.92 D84 0.57 0.81 40 0.425 54.46 76.09 D84 0.48 1.05 40 0.425 53.06 77.08 D84 0.48 1.06
20 0.85 158.06 89.20 D75 0.47 1.07 50 0.297 159.94 45.77 D75 0.42 1.25 50 0.297 166.83 47.08 D75 0.42 1.26
35 0.5 132.49 82.72 D60 0.43 1.23 60 0.25 72.28 32.07 D60 0.36 1.49 60 0.25 69.18 34.64 D60 0.35 1.51
40 0.425 471.17 59.70 D50 0.35 1.51 80 0.177 111.51 10.93 D50 0.31 1.67 80 0.177 115.98 13.78 D50 0.31 1.69
50 0.297 338.69 43.14 D30 0.27 1.86 100 0.149 21.79 6.80 D30 0.24 2.04 100 0.149 25.95 9.11 D30 0.23 2.10
60 0.25 569.43 15.32 D25 0.27 1.91 120 0.125 15.30 3.90 D25 0.23 2.15 120 0.125 19.56 5.59 D25 0.22 2.21
120 0.125 201.88 5.45 D16 0.25 1.99 140 0.105 7.38 2.50 D16 0.19 2.36 140 0.105 11.38 3.55 D16 0.18 2.44
200 0.075 86.84 1.21 D10 0.18 2.45 200 0.075 6.85 1.20 D10 0.17 2.55 200 0.075 9.99 1.75 D10 0.15 2.70
230 0.0625 7.72 0.83 D5 0.12 3.06 230 0.0625 2.16 0.79 D5 0.13 2.90 230 0.0625 3.80 1.07 D5 0.12 3.07
Pan -- 16.99 0.37 1.44 Pan -- 4.18 0.31 1.69 Pan -- 5.94 0.30 1.73
2046.30 -- 0.80 527.53 -- 0.78 556.05 -- 0.82
0.00 -- -0.06 74.55% -- -0.02 0.13% -- 0.01
Cu : 2.33 -- 1.48 Cu : 2.09 -- 1.24 Cu : 2.28 -- 1.24
Cc : 0.97 Cc : 0.97 Cc : 1.01




























    /CGf
85/15
    /CGf
80/20
    /CGf
18 1 11.35 97.67 D100 > 1 -- 18 1 11.67 98.14 D100 > 1 -- D100 > 1 > 1 > 1 > 1
35 0.5 63.54 86.89 D95 0.88 0.19 35 0.5 63.57 87.98 D95 0.85 0.24 D95 0.96 0.88 0.88 0.85
40 0.425 53.39 77.82 D84 0.48 1.07 40 0.425 55.13 79.17 D84 0.47 1.10 D84 0.57 0.48 0.48 0.47
50 0.297 162.41 50.25 D75 0.41 1.28 50 0.297 159.23 53.72 D75 0.40 1.31 D75 0.47 0.42 0.41 0.40
60 0.25 77.29 37.13 D60 0.34 1.55 60 0.25 77.83 41.28 D60 0.33 1.61 D60 0.43 0.36 0.34 0.33
80 0.177 126.60 15.64 D50 0.30 1.76 80 0.177 138.33 19.18 D50 0.28 1.82 D50 0.35 0.31 0.30 0.28
100 0.149 30.88 10.39 D30 0.23 2.15 100 0.149 35.91 13.44 D30 0.21 2.23 D30 0.27 0.24 0.23 0.21
120 0.125 22.79 6.53 D25 0.21 2.26 120 0.125 30.04 8.64 D25 0.20 2.35 D25 0.27 0.23 0.21 0.20
140 0.105 14.49 4.07 D16 0.18 2.49 140 0.105 18.72 5.65 D16 0.16 2.63 D16 0.25 0.19 0.18 0.16
200 0.075 13.42 1.79 D10 0.15 2.77 200 0.075 18.10 2.75 D10 0.13 2.92 D10 0.18 0.17 0.15 0.13
230 0.0625 4.80 0.97 D5 0.11 3.15 230 0.0625 6.62 1.70 D5 0.10 3.35 D5 0.12 0.13 0.11 0.10
Pan -- 8.09 0.29 1.77 Pan -- 10.61 0.28 1.85 0.37 0.31 0.29 0.28
589.05 -- 0.85 625.76 -- 0.90 -200 (%) 2.04 1.99 2.76 4.45
-5.09% -- -0.02 0.04% -- 0.01 0.80 0.78 0.85 0.90
Cu : 2.34 -- 1.24 Cu : 2.49 -- 1.22 -0.06 -0.02 -0.02 0.01
Cc : 1.02 Cc : 1.04 1.48 1.24 1.24 1.22
2.33 2.33 2.34 2.49











Total Mass : Std. Deviation Total Mass : Std. Deviation Total Mass :
Percent Loss: Skewness
Mean Grain Size Mean Grain Size Mean Grain Size
Std. Deviation
USCS SP USCS SP
Percent Loss: Skewness Percent Loss: Skewness
USCS SP
Test Specimen:
85/15 OS-1b/CGf Test Specimen:




Grain size in mm
90/10












Mean Grain Size Mean Grain Size Mean Grain Size 0.30
Total Mass : Std. Deviation Total Mass : Std. Deviation 2.82
Cc : 1.01
0.82
Kurtosis Kurtosis Skewness: 0.01
USCS SP USCS









































Medium Sand Fine Sand Silt & Clay
Wentworth
Coarse SandUSCS
V. Coarse SandV. Fine Gravel Coarse Sand Medium Sand Fine Sand V. Fine Sand V. Coarse Silt Coarse Silt M. Silt
69
OCEAN SPRINGS BEACH SAND BLENDED WITH CGm
STANDARD TEST METHOD FOR PARTICLE-SIZE ANALYSIS OF SOILS





































18 1 9.70 98.06 D100 > 1 -- 18 1 9.66 98.16 D100 > 1 -- 18 1 8.25 98.51 D100 > 1 --
35 0.5 24.98 93.07 D95 0.69 0.53 35 0.5 27.87 92.87 D95 0.70 0.51 35 0.5 39.94 91.32 D95 0.76 0.40
40 0.425 15.32 90.01 D84 0.36 1.47 40 0.425 17.98 89.45 D84 0.37 1.43 40 0.425 21.63 87.42 D84 0.39 1.35
50 0.297 60.89 77.84 D75 0.29 1.79 50 0.297 68.14 76.50 D75 0.29 1.77 50 0.297 74.98 73.92 D75 0.31 1.70
60 0.25 79.89 61.88 D60 0.25 2.02 60 0.25 82.64 60.80 D60 0.25 2.01 60 0.25 94.43 56.91 D60 0.26 1.95
80 0.177 190.94 23.73 D50 0.23 2.14 80 0.177 197.44 23.28 D50 0.23 2.13 80 0.177 191.61 22.40 D50 0.24 2.09
100 0.149 45.45 14.65 D30 0.19 2.40 100 0.149 47.43 14.27 D30 0.19 2.40 100 0.149 49.04 13.57 D30 0.19 2.37
120 0.125 35.92 7.47 D25 0.18 2.48 120 0.125 36.32 7.37 D25 0.18 2.47 120 0.125 36.04 7.07 D25 0.18 2.45
140 0.105 17.39 4.00 D16 0.15 2.71 140 0.105 17.69 4.01 D16 0.15 2.70 140 0.105 17.59 3.91 D16 0.16 2.67
200 0.075 11.53 1.70 D10 0.13 2.91 200 0.075 11.92 1.74 D10 0.13 2.90 200 0.075 12.29 1.69 D10 0.14 2.88
230 0.0625 2.74 1.15 D5 0.11 3.17 230 0.0625 3.02 1.17 D5 0.11 3.17 230 0.0625 3.07 1.14 D5 0.11 3.16
Pan -- 5.75 0.23 2.10 Pan -- 6.14 0.24 2.08 Pan -- 6.33 0.24 2.04
500.50 -- 0.75 526.25 -- 0.76 555.20 -- 0.79
-0.06% -- -0.12 0.05% -- -0.13 0.06% -- -0.14
Cu : 1.85 -- 1.58 Cu : 1.85 -- 1.56 Cu : 1.90 -- 1.50
Cc : 1.09 Cc : 1.08 Cc : 1.06




























    /CGf
85/15
    /CGf
80/20
    /CGf
18 1 7.29 98.76 D100 > 1 -- 18 1 7.09 98.86 D100 > 1 -- D100 > 1 > 1 > 1 > 1
35 0.5 54.83 89.42 D95 0.80 0.32 35 0.5 71.23 87.45 D95 0.83 0.27 D95 0.69 0.70 0.80 0.83
40 0.425 25.39 85.10 D84 0.41 1.27 40 0.425 30.77 82.52 D84 0.45 1.16 D84 0.36 0.37 0.41 0.45
50 0.297 79.42 71.57 D75 0.33 1.60 50 0.297 101.51 66.25 D75 0.37 1.45 D75 0.29 0.29 0.33 0.37
60 0.25 82.49 57.52 D60 0.26 1.95 60 0.25 104.64 49.48 D60 0.28 1.84 D60 0.25 0.25 0.26 0.28
80 0.177 207.52 22.18 D50 0.23 2.09 80 0.177 188.61 19.26 D50 0.25 1.99 D50 0.23 0.23 0.23 0.25
100 0.149 51.68 13.37 D30 0.19 2.37 100 0.149 48.42 11.50 D30 0.20 2.30 D30 0.19 0.19 0.19 0.20
120 0.125 38.18 6.87 D25 0.18 2.45 120 0.125 34.34 6.00 D25 0.19 2.39 D25 0.18 0.18 0.18 0.19
140 0.105 18.37 3.74 D16 0.16 2.67 140 0.105 16.01 3.43 D16 0.17 2.60 D16 0.15 0.15 0.16 0.17
200 0.075 12.20 1.66 D10 0.14 2.87 200 0.075 12.07 1.50 D10 0.14 2.81 D10 0.13 0.13 0.14 0.14
230 0.0625 3.18 1.12 D5 0.11 3.15 230 0.0625 3.13 0.99 D5 0.12 3.09 D5 0.11 0.11 0.11 0.12
Pan -- 6.59 0.25 2.01 Pan -- 6.20 0.26 1.92 0.23 0.24 0.25 0.26
587.14 -- 0.82 624.02 -- 0.83 -200 (%) 2.85 2.91 2.79 2.49
-5.05% -- -0.18 -0.02% -- -0.16 0.75 0.76 0.82 0.83
Cu : 1.89 -- 1.36 Cu : 1.96 -- 1.23 -0.12 -0.13 -0.18 -0.16
Cc : 1.06 Cc : 1.03 1.58 1.56 1.36 1.23
1.85 1.85 1.89 1.96
1.09 1.08 1.06 1.03Cc : 1.06
SP Kurtosis: 1.50
Grain size in mm
Cu : 1.90
0.79
Kurtosis Kurtosis Skewness: -0.14
USCS SP USCS
Total Mass : Std. Deviation Total Mass : Std. Deviation 2.83
Percent Loss: Skewness Percent Loss: Skewness Std. Deviation
0.14
0.11














85/15 OS-2a/CGm Test Specimen:
80/20 OS-2a/CGm Comparisons of CGm Additions to OS-2a
558.9 623.9
Kurtosis Kurtosis Kurtosis
USCS SP USCS SP
Percent Loss: Skewness Percent Loss: Skewness Percent Loss: Skewness
Mean Grain Size Mean Grain Size Mean Grain Size














































Medium Sand Fine Sand Silt & Clay
Wentworth
Coarse SandUSCS
V. Coarse SandV. Fine Gravel Coarse Sand Medium Sand Fine Sand V. Fine Sand V. Coarse Silt Coarse Silt M. Silt
70
GULF SHORES BEACH SAND BLENDED WITH CGf
STANDARD TEST METHOD FOR PARTICLE-SIZE ANALYSIS OF SOILS





































18 1 0.60 99.88 D100 > 1 -- 18 1 0.60 99.89 D100 > 1 -- 18 1 0.60 99.89 D100 > 1 --
35 0.5 22.15 95.44 D95 0.50 1.01 35 0.5 22.62 95.57 D95 0.50 1.01 35 0.5 23.17 95.70 D95 0.49 1.02
40 0.425 50.53 85.31 D84 0.42 1.25 40 0.425 51.57 85.75 D84 0.42 1.25 40 0.425 53.74 85.99 D84 0.42 1.26
50 0.297 217.99 41.62 D75 0.39 1.34 50 0.297 211.89 45.36 D75 0.39 1.35 50 0.297 214.15 47.29 D75 0.39 1.36
60 0.25 97.17 22.15 D60 0.35 1.51 60 0.25 102.98 25.73 D60 0.34 1.54 60 0.25 104.07 28.49 D60 0.34 1.56
80 0.177 101.99 1.70 D50 0.32 1.64 80 0.177 110.87 4.60 D50 0.31 1.68 80 0.177 116.63 7.41 D50 0.31 1.71
100 0.149 6.92 0.32 D30 0.27 1.89 100 0.149 10.16 2.66 D30 0.26 1.94 100 0.149 14.21 4.84 D30 0.25 1.98
120 0.125 1.22 0.07 D25 0.26 1.96 120 0.125 5.17 1.68 D25 0.25 2.01 120 0.125 8.94 3.23 D25 0.24 2.07
140 0.105 0.19 0.03 D16 0.23 2.13 140 0.105 2.62 1.18 D16 0.22 2.21 140 0.105 5.25 2.28 D16 0.21 2.27
200 0.075 0.08 0.02 D10 0.21 2.27 200 0.075 2.93 0.62 D10 0.20 2.35 200 0.075 6.04 1.19 D10 0.19 2.43
230 0.0625 0.03 0.01 D5 0.19 2.41 230 0.0625 1.23 0.39 D5 0.18 2.49 230 0.0625 2.45 0.74 D5 0.15 2.73
Pan -- 0.06 0.31 1.67 Pan -- 2.03 0.30 1.71 Pan -- 4.11 0.30 1.75
498.93 -- 0.45 524.67 -- 0.48 553.36 -- 0.54
0.35% -- 0.07 0.10% -- 0.07 0.09% -- 0.11
Cu : 1.70 -- 0.92 Cu : 1.76 -- 0.92 Cu : 1.82 -- 0.99
Cc : 1.00 Cc : 1.01 Cc : 1.02




























    /CGf
85/15
    /CGf
80/20
    /CGf
18 1 0.60 99.90 D100 > 1 -- 18 1 0.59 99.91 D100 > 1 -- D100 > 1 > 1 > 1 > 1
35 0.5 23.03 95.98 D95 0.49 1.02 35 0.5 23.25 96.18 D95 0.49 1.03 D95 0.50 0.50 0.49 0.49
40 0.425 53.50 86.86 D84 0.41 1.27 40 0.425 56.24 87.15 D84 0.41 1.27 D84 0.42 0.42 0.41 0.41
50 0.297 212.57 50.66 D75 0.38 1.38 50 0.297 219.71 51.90 D75 0.38 1.39 D75 0.39 0.39 0.38 0.38
60 0.25 101.23 33.42 D60 0.33 1.60 60 0.25 93.79 36.86 D60 0.33 1.62 D60 0.35 0.34 0.33 0.33
80 0.177 136.61 10.15 D50 0.30 1.76 80 0.177 147.82 13.14 D50 0.29 1.78 D50 0.32 0.31 0.30 0.29
100 0.149 17.68 7.14 D30 0.24 2.06 100 0.149 23.32 9.40 D30 0.23 2.13 D30 0.27 0.26 0.24 0.23
120 0.125 13.80 4.79 D25 0.22 2.16 120 0.125 19.49 6.27 D25 0.21 2.23 D25 0.26 0.25 0.22 0.21
140 0.105 8.43 3.35 D16 0.20 2.36 140 0.105 11.62 4.41 D16 0.19 2.43 D16 0.23 0.22 0.20 0.19
200 0.075 9.62 1.72 D10 0.18 2.51 200 0.075 13.43 2.26 D10 0.15 2.70 D10 0.21 0.20 0.18 0.15
230 0.0625 3.86 1.06 D5 0.13 2.98 230 0.0625 5.14 1.43 D5 0.11 3.17 D5 0.19 0.18 0.13 0.11
Pan -- 6.21 0.29 1.80 Pan -- 8.92 0.28 1.83 0.31 0.30 0.29 0.28
587.14 -- 0.60 623.32 -- 0.65 -200 (%) 0.03 1.01 2.77 3.69
-5.17% -- 0.13 0.08% -- 0.16 0.45 0.48 0.60 0.65
Cu : 1.88 -- 1.03 Cu : 2.13 -- 1.05 0.07 0.07 0.13 0.16
Cc : 0.99 Cc : 1.05 0.92 0.92 1.03 1.05
1.70 1.70 1.88 2.13











Total Mass : Std. Deviation Total Mass : Std. Deviation Total Mass :
Percent Loss: Skewness
Mean Grain Size Mean Grain Size Mean Grain Size
Std. Deviation
USCS SP USCS SP
Percent Loss: Skewness Percent Loss: Skewness
USCS SP
Test Specimen:
85/15 GS-2a/CGf Test Specimen:




Grain size in mm
90/10












Mean Grain Size Mean Grain Size Mean Grain Size 0.30
Total Mass : Std. Deviation Total Mass : Std. Deviation 1.93
Cc : 1.02
0.54
Kurtosis Kurtosis Skewness: 0.11
USCS SP USCS









































Medium Sand Fine Sand Silt & Clay
Wentworth
Coarse SandUSCS
V. Coarse SandV. Fine Gravel Coarse Sand Medium Sand Fine Sand V. Fine Sand V. Coarse Silt Coarse Silt M. Silt
71
GULF SHORES BEACH SAND BLENDED WITH CGm
STANDARD TEST METHOD FOR PARTICLE-SIZE ANALYSIS OF SOILS





































18 1 0.49 99.90 D100 > 1 -- 18 1 0.51 99.90 D100 > 1 -- 18 1 0.45 99.92 D100 > 1 --
35 0.5 24.46 95.01 D95 0.50 1.00 35 0.5 37.74 92.73 D95 0.66 0.60 35 0.5 53.15 90.33 D95 0.74 0.43
40 0.425 52.04 84.61 D84 0.42 1.24 40 0.425 62.22 80.90 D84 0.44 1.17 40 0.425 55.19 80.38 D84 0.45 1.14
50 0.297 223.24 39.99 D75 0.40 1.33 50 0.297 229.54 37.27 D75 0.41 1.29 50 0.297 220.72 40.58 D75 0.41 1.29
60 0.25 101.40 19.73 D60 0.35 1.50 60 0.25 92.45 19.70 D60 0.36 1.46 60 0.25 120.43 18.86 D60 0.36 1.48
80 0.177 91.14 1.51 D50 0.33 1.62 80 0.177 95.62 1.52 D50 0.33 1.58 80 0.177 95.22 1.69 D50 0.33 1.61
100 0.149 6.15 0.28 D30 0.27 1.87 100 0.149 6.24 0.34 D30 0.28 1.85 100 0.149 7.32 0.37 D30 0.27 1.87
120 0.125 1.14 0.05 D25 0.26 1.93 120 0.125 1.25 0.10 D25 0.26 1.92 120 0.125 1.08 0.18 D25 0.26 1.93
140 0.105 0.14 0.03 D16 0.24 2.09 140 0.105 0.24 0.06 D16 0.24 2.09 140 0.105 0.48 0.09 D16 0.24 2.07
200 0.075 0.05 0.02 D10 0.21 2.24 200 0.075 0.15 0.03 D10 0.21 2.24 200 0.075 0.29 0.04 D10 0.21 2.24
230 0.0625 0.03 0.01 D5 0.19 2.39 230 0.0625 0.06 0.02 D5 0.19 2.39 230 0.0625 0.11 0.02 D5 0.19 2.39
Pan -- 0.05 0.32 1.65 Pan -- 0.08 0.33 1.61 Pan -- 0.10 0.33 1.61
500.33 -- 0.44 526.10 -- 0.53 554.54 -- 0.56
0.07% -- 0.07 0.11% -- -0.01 0.15% -- -0.10
Cu : 1.68 -- 0.95 Cu : 1.72 -- 1.17 Cu : 1.69 -- 1.27
Cc : 1.00 Cc : 1.00 Cc : 0.98




























    /CGf
85/15
    /CGf
80/20
    /CGf
18 1 0.45 99.92 D100 > 1 -- 18 1 0.45 99.93 D100 > 1 -- D100 > 1 > 1 > 1 > 1
35 0.5 64.85 88.85 D95 0.78 0.36 35 0.5 80.64 86.96 D95 0.81 0.30 D95 0.50 0.66 0.78 0.81
40 0.425 64.89 77.77 D84 0.47 1.10 40 0.425 67.81 76.05 D84 0.48 1.06 D84 0.42 0.44 0.47 0.48
50 0.297 243.79 36.14 D75 0.42 1.26 50 0.297 244.04 36.81 D75 0.42 1.25 D75 0.40 0.41 0.42 0.42
60 0.25 104.81 18.25 D60 0.37 1.43 60 0.25 107.73 19.48 D60 0.37 1.42 D60 0.35 0.36 0.37 0.37
80 0.177 96.39 1.79 D50 0.34 1.56 80 0.177 109.40 1.89 D50 0.34 1.56 D50 0.33 0.33 0.34 0.34
100 0.149 6.96 0.60 D30 0.28 1.83 100 0.149 7.50 0.68 D30 0.28 1.84 D30 0.27 0.28 0.28 0.28
120 0.125 1.75 0.30 D25 0.27 1.90 120 0.125 2.05 0.35 D25 0.26 1.92 D25 0.26 0.26 0.27 0.26
140 0.105 0.50 0.22 D16 0.24 2.06 140 0.105 0.74 0.23 D16 0.24 2.09 D16 0.24 0.24 0.24 0.24
200 0.075 0.88 0.06 D10 0.21 2.23 200 0.075 0.80 0.11 D10 0.21 2.25 D10 0.21 0.21 0.21 0.21
230 0.0625 0.18 0.03 D5 0.19 2.39 230 0.0625 0.42 0.04 D5 0.19 2.40 D5 0.19 0.19 0.19 0.19
Pan -- 0.20 0.34 1.57 Pan -- 0.24 0.34 1.57 0.32 0.33 0.34 0.34
585.65 -- 0.58 621.82 -- 0.61 -200 (%) 0.03 0.04 0.10 0.14
-4.99% -- -0.07 0.10% -- -0.08 0.44 0.53 0.58 0.61
Cu : 1.74 -- 1.30 Cu : 1.77 -- 1.28 0.07 -0.01 -0.07 -0.08
Cc : 1.00 Cc : 0.99 0.95 1.17 1.30 1.28
1.68 1.68 1.74 1.77











Total Mass : Std. Deviation Total Mass : Std. Deviation Total Mass :
Percent Loss: Skewness
Mean Grain Size Mean Grain Size Mean Grain Size
Std. Deviation
USCS SP USCS SP
Percent Loss: Skewness Percent Loss: Skewness
USCS SP
Test Specimen:
85/15 GS-2b/CGm Test Specimen:




Grain size in mm
90/10












Mean Grain Size Mean Grain Size Mean Grain Size 0.33
Total Mass : Std. Deviation Total Mass : Std. Deviation 0.06
Cc : 0.98
0.56
Kurtosis Kurtosis Skewness: -0.10
USCS SP USCS









































Medium Sand Fine Sand Silt & Clay
Wentworth
Coarse SandUSCS
V. Coarse SandV. Fine Gravel Coarse Sand Medium Sand Fine Sand V. Fine Sand V. Coarse Silt Coarse Silt M. Silt
72
OTTAWA SAND BLENDED WITH CGf
STANDARD TEST METHOD FOR PARTICLE-SIZE ANALYSIS OF SOILS





































18 1 0.00 100.00 D100 1.00 0.00 18 1 0.00 100.00 D100 1.00 0.00 18 1 0.00 100.00 D100 > 1 --
35 0.5 95.43 80.88 D95 0.87 0.20 35 0.5 104.62 80.01 D95 0.87 0.19 35 0.5 116.44 78.96 D95 0.88 0.18
40 0.425 289.09 22.95 D84 0.58 0.78 40 0.425 284.17 25.71 D84 0.60 0.74 40 0.425 276.09 29.08 D84 0.62 0.69
50 0.297 108.64 1.18 D75 0.49 1.02 50 0.297 102.41 6.14 D75 0.49 1.02 50 0.297 99.64 11.07 D75 0.49 1.02
60 0.25 2.52 0.67 D60 0.47 1.08 60 0.25 3.13 5.54 D60 0.47 1.08 60 0.25 3.49 10.44 D60 0.47 1.08
80 0.177 1.60 0.35 D50 0.46 1.12 80 0.177 11.84 3.28 D50 0.46 1.12 80 0.177 23.07 6.28 D50 0.46 1.13
100 0.149 0.57 0.24 D30 0.43 1.20 100 0.149 4.39 2.44 D30 0.43 1.21 100 0.149 8.65 4.71 D30 0.43 1.23
120 0.125 0.49 0.14 D25 0.43 1.23 120 0.125 4.49 1.58 D25 0.42 1.25 120 0.125 8.89 3.11 D25 0.40 1.34
140 0.105 0.40 0.06 D16 0.38 1.38 140 0.105 2.50 1.11 D16 0.36 1.47 140 0.105 5.19 2.17 D16 0.33 1.59
200 0.075 0.17 0.03 D10 0.35 1.52 200 0.075 2.96 0.54 D10 0.32 1.63 200 0.075 5.96 1.09 D10 0.24 2.05
230 0.0625 0.05 0.02 D5 0.32 1.65 230 0.0625 1.12 0.33 D5 0.23 2.10 230 0.0625 2.20 0.69 D5 0.15 2.70
Pan -- 0.08 0.47 1.09 Pan -- 1.71 0.46 1.11 Pan -- 3.84 0.45 1.14
499.04 -- 0.39 523.34 -- 0.50 553.46 -- 0.64
0.00% -- -0.17 0.37% -- -0.01 -0.17% -- 0.13
Cu : 1.36 -- 2.91 Cu : 1.47 -- 3.40 Cu : 1.95 -- 3.23
Cc : 1.14 Cc : 1.22 Cc : 1.59




























    /CGf
85/15
    /CGf
80/20
    /CGf
18 1 0.00 100.00 D100 1.00 0.00 18 1 0.00 100.00 D100 1.00 0.00 D100 1.00 1.00 1.00 1.00
35 0.5 112.82 80.77 D95 0.87 0.20 35 0.5 91.97 85.32 D95 0.83 0.27 D95 0.87 0.87 0.87 0.83
40 0.425 275.39 33.84 D84 0.58 0.78 40 0.425 298.46 37.70 D84 0.50 1.01 D84 0.58 0.60 0.58 0.50
50 0.297 104.07 16.10 D75 0.49 1.03 50 0.297 104.57 21.01 D75 0.48 1.05 D75 0.49 0.49 0.49 0.48
60 0.25 4.77 15.29 D60 0.47 1.10 60 0.25 4.77 20.25 D60 0.46 1.12 D60 0.47 0.47 0.47 0.46
80 0.177 36.65 9.04 D50 0.45 1.15 80 0.177 51.34 12.06 D50 0.44 1.17 D50 0.46 0.46 0.45 0.44
100 0.149 12.34 6.94 D30 0.40 1.33 100 0.149 17.60 9.25 D30 0.37 1.45 D30 0.43 0.43 0.40 0.37
120 0.125 13.13 4.70 D25 0.36 1.47 120 0.125 19.29 6.17 D25 0.33 1.61 D25 0.43 0.42 0.36 0.33
140 0.105 8.48 3.26 D16 0.29 1.78 140 0.105 11.67 4.31 D16 0.21 2.24 D16 0.38 0.36 0.29 0.21
200 0.075 9.48 1.64 D10 0.19 2.41 200 0.075 13.57 2.14 D10 0.16 2.68 D10 0.35 0.32 0.19 0.16
230 0.0625 3.92 0.97 D5 0.13 2.96 230 0.0625 5.07 1.33 D5 0.11 3.15 D5 0.32 0.23 0.13 0.11
Pan -- 5.71 0.42 1.24 Pan -- 8.35 0.36 1.47 0.47 0.46 0.42 0.36
586.76 -- 0.71 626.66 -- 0.79 -200 (%) 0.04 0.87 2.61 3.47
-5.35% -- 0.24 -0.51% -- 0.44 0.39 0.50 0.71 0.79
Cu : 2.48 -- 2.56 Cu : 2.94 -- 2.10 -0.17 -0.01 0.24 0.44
Cc : 1.80 Cc : 1.86 2.91 3.40 2.56 2.10
1.36 1.36 2.48 2.94











Total Mass : Std. Deviation Total Mass : Std. Deviation Total Mass :
Percent Loss: Skewness
Mean Grain Size Mean Grain Size Mean Grain Size
Std. Deviation
USCS SP USCS SP
Percent Loss: Skewness Percent Loss: Skewness
USCS SP
Test Specimen:
85/15 OT-2c/CGf Test Specimen:




Grain size in mm
90/10












Mean Grain Size Mean Grain Size Mean Grain Size 0.45
Total Mass : Std. Deviation Total Mass : Std. Deviation 1.79
Cc : 1.59
0.64
Kurtosis Kurtosis Skewness: 0.13
USCS SP USCS









































Medium Sand Fine Sand Silt & Clay
Wentworth
Coarse SandUSCS
V. Coarse SandV. Fine Gravel Coarse Sand Medium Sand Fine Sand V. Fine Sand V. Coarse Silt Coarse Silt M. Silt
73
OTTAWA SAND BLENDED WITH CGm
STANDARD TEST METHOD FOR PARTICLE-SIZE ANALYSIS OF SOILS





































18 1 0.00 100.00 D100 1.00 0.00 18 1 0.00 100.00 D100 1.00 0.00 18 1 0.00 100.00 D100 1.00 0.00
35 0.5 115.89 76.82 D95 0.89 0.16 35 0.5 106.95 79.64 D95 0.88 0.19 35 0.5 111.69 79.84 D95 0.88 0.19
40 0.425 285.09 19.81 D84 0.65 0.61 40 0.425 297.41 23.04 D84 0.61 0.72 40 0.425 307.62 24.33 D84 0.60 0.73
50 0.297 93.37 1.14 D75 0.50 1.01 50 0.297 108.87 2.32 D75 0.49 1.02 50 0.297 115.58 3.47 D75 0.49 1.02
60 0.25 1.97 0.74 D60 0.48 1.07 60 0.25 5.14 1.34 D60 0.47 1.08 60 0.25 8.51 1.93 D60 0.47 1.08
80 0.177 1.52 0.44 D50 0.46 1.11 80 0.177 3.74 0.63 D50 0.46 1.12 80 0.177 6.10 0.83 D50 0.46 1.12
100 0.149 0.62 0.31 D30 0.44 1.19 100 0.149 1.10 0.42 D30 0.43 1.20 100 0.149 1.53 0.56 D30 0.43 1.21
120 0.125 0.84 0.15 D25 0.43 1.21 120 0.125 0.86 0.26 D25 0.43 1.23 120 0.125 1.08 0.36 D25 0.43 1.23
140 0.105 0.37 0.07 D16 0.40 1.33 140 0.105 0.66 0.13 D16 0.38 1.39 140 0.105 1.03 0.18 D16 0.37 1.42
200 0.075 0.23 0.03 D10 0.36 1.48 200 0.075 0.52 0.03 D10 0.34 1.54 200 0.075 0.66 0.06 D10 0.34 1.57
230 0.0625 0.05 0.02 D5 0.32 1.63 230 0.0625 0.07 0.02 D5 0.31 1.67 230 0.0625 0.19 0.02 D5 0.31 1.71
Pan -- 0.08 0.50 1.01 Pan -- 0.09 0.47 1.08 Pan -- 0.13 0.47 1.09
500.03 -- 0.42 525.41 -- 0.41 554.12 -- 0.43
0.00% -- -0.27 0.17% -- -0.18 0.10% -- -0.15
Cu : 1.34 -- 2.93 Cu : 1.38 -- 2.93 Cu : 1.40 -- 2.92
Cc : 1.12 Cc : 1.15 Cc : 1.17




























    /CGf
85/15
    /CGf
80/20
    /CGf
18 1 0.04 99.99 D100 > 1 -- 18 1 0.04 99.99 D100 > 1 -- D100 1.00 1.00 > 1 > 1
35 0.5 139.75 76.17 D95 0.90 0.16 35 0.5 143.12 77.00 D95 0.89 0.17 D95 0.89 0.88 0.90 0.89
40 0.425 297.67 25.41 D84 0.66 0.59 40 0.425 315.74 26.28 D84 0.65 0.62 D84 0.65 0.61 0.66 0.65
50 0.297 122.43 4.54 D75 0.50 1.00 50 0.297 128.17 5.69 D75 0.50 1.01 D75 0.50 0.49 0.50 0.50
60 0.25 11.94 2.50 D60 0.48 1.07 60 0.25 16.95 2.97 D60 0.47 1.07 D60 0.48 0.47 0.48 0.47
80 0.177 8.84 1.00 D50 0.46 1.12 80 0.177 11.17 1.18 D50 0.46 1.12 D50 0.46 0.46 0.46 0.46
100 0.149 1.87 0.68 D30 0.43 1.21 100 0.149 2.33 0.80 D30 0.43 1.22 D30 0.44 0.43 0.43 0.43
120 0.125 1.38 0.44 D25 0.42 1.24 120 0.125 1.71 0.53 D25 0.42 1.26 D25 0.43 0.43 0.42 0.42
140 0.105 1.29 0.22 D16 0.37 1.45 140 0.105 1.62 0.27 D16 0.36 1.47 D16 0.40 0.38 0.37 0.36
200 0.075 0.84 0.08 D10 0.33 1.60 200 0.075 1.08 0.09 D10 0.32 1.63 D10 0.36 0.34 0.33 0.32
230 0.0625 0.26 0.03 D5 0.30 1.74 230 0.0625 0.31 0.04 D5 0.29 1.81 D5 0.32 0.31 0.30 0.29
Pan -- 0.20 0.48 1.05 Pan -- 0.28 0.48 1.07 0.50 0.47 0.48 0.48
586.51 -- 0.48 622.52 -- 0.49 -200 (%) 0.04 0.05 0.11 0.14
-5.09% -- -0.19 0.12% -- -0.14 0.42 0.41 0.48 0.49
Cu : 1.44 -- 2.72 Cu : 1.47 -- 2.66 -0.27 -0.18 -0.19 -0.14
Cc : 1.18 Cc : 1.21 2.93 2.93 2.72 2.66
1.34 1.34 1.44 1.47











Total Mass : Std. Deviation Total Mass : Std. Deviation Total Mass :
Percent Loss: Skewness
Mean Grain Size Mean Grain Size Mean Grain Size
Std. Deviation
USCS SP USCS SP
Percent Loss: Skewness Percent Loss: Skewness
USCS SP
Test Specimen:
85/15 OT-2b/CGm Test Specimen:




Grain size in mm
90/10












Mean Grain Size Mean Grain Size Mean Grain Size 0.47
Total Mass : Std. Deviation Total Mass : Std. Deviation 0.08
Cc : 1.17
0.43
Kurtosis Kurtosis Skewness: -0.15
USCS SP USCS









































Medium Sand Fine Sand Silt & Clay
Wentworth
Coarse SandUSCS







APPENDIX C – BEACH NOURISHMENT – COMPARATIVE 




Comparison of CGf and CGm Grain Size Distributions to Known Louisiana Beaches
STANDARD TEST METHOD FOR PARTICLE-SIZE ANALYSIS OF SOILS





































D100 D100 4 4.75 0.00 100.00 D100 2.00 -1.00
95.00 D95 0.23 2.12 95.00 D95 0.29 1.79 10 2 0.00 100.00 D95 0.25 2.02
84.00 D84 0.21 2.25 84.00 D84 0.28 1.84 18 1 0.07 100.00 D84 0.23 2.14
75.00 D75 0.20 2.32 75.00 D75 0.26 1.95 20 0.85 0.08 99.99 D75 0.21 2.25
60.00 D60 0.18 2.46 60.00 D60 0.22 2.16 35 0.5 0.17 99.99 D60 0.18 2.45
50.00 D50 0.17 2.56 50.00 D50 0.20 2.32 40 0.425 0.21 99.98 D50 0.17 2.60
30.00 D30 0.15 2.78 30.00 D30 0.16 2.60 50 0.297 1.55 99.91 D30 0.13 2.96
25.00 D25 0.14 2.84 25.00 D25 0.16 2.68 60 0.25 72.81 96.90 D25 0.12 3.09
16.00 D16 0.13 2.94 16.00 D16 0.14 2.84 120 0.125 1669.77 27.87 D16 0.09 3.42
10.00 D10 0.12 3.07 10.00 D10 0.11 3.21 200 0.075 451.10 9.22 D10 0.08 3.70
5.00 D5 0.11 3.18 5.00 D5 0.08 3.63 230 0.0625 77.14 6.03 D5 -- --
0.17 2.58 0.20 2.33 Pan -- 145.96 Mean Grain Size 0.15 2.72
-- -0.35 -- -0.56 Total Mass : 2418.86 Std. Deviation -- --
-- 0.23 -- -14.14 Percent Loss: 0.06% Skewness -- --
Cu : 1.53 -- 0.85 Cu : 2.07 -- 1.03 Cu : 2.38 Kurtosis -- --
Cc : 0.98 Cc : 1.13 Cc : 1.18 USCS





































D100 D100 4 4.75 0.00 100.00 D100 2.00 -1.00
95.00 D95 0.48 1.06 95.00 D95 1.01 -0.02 10 2 0.00 100.00 D95 0.83 0.28
84.00 D84 0.25 2.00 84.00 D84 0.27 1.89 18 1 0.50 99.98 D84 0.74 0.44
75.00 D75 0.20 2.32 75.00 D75 0.23 2.13 20 0.85 54.79 98.01 D75 0.66 0.60
60.00 D60 0.17 2.56 60.00 D60 0.20 2.35 35 0.5 1182.37 55.34 D60 0.54 0.89
50.00 D50 0.15 2.74 50.00 D50 0.18 2.51 40 0.425 340.19 43.07 D50 0.47 1.10
30.00 D30 0.13 2.90 30.00 D30 0.15 2.73 50 0.297 602.93 21.32 D30 0.35 1.52
25.00 D25 0.13 2.94 25.00 D25 0.15 2.79 60 0.25 287.71 10.94 D25 0.32 1.65
16.00 D16 0.12 3.06 16.00 D16 0.13 3.00 120 0.125 0.00 1.54 D16 0.27 1.87
10.00 D10 0.11 3.20 10.00 D10 0.10 3.25 200 0.075 32.21 0.38 D10 0.24 2.07
5.00 D5 0.10 3.32 5.00 D5 0.09 3.51 230 0.0625 4.88 0.20 D5 0.17 2.55
0.17 2.60 0.18 2.47 Pan -- 5.53 Mean Grain Size 0.45 1.14
-- -0.64 -- -0.86 Total Mass : 2771.58 Std. Deviation -- -0.74
-- 0.47 -- 0.28 Percent Loss: 0.12% Skewness -- -0.44
Cu : 1.56 -- 1.49 Cu : 1.88 -- 2.21 Cu : 2.27 Kurtosis -- 0.88








Total Mass (g) :





Std. Deviation Total Mass : Std. Deviation











Mean Grain Size Mean Grain Size
Total Mass : Std. Deviation Total Mass : Std. Deviation







































Medium Sand Fine Sand Silt & Clay
Wentworth
Coarse SandUSCS
V. Coarse SandV. Fine Gravel Coarse Sand Medium Sand Fine Sand V. Fine Sand V. Coarse Silt Coarse Silt M. Silt
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DETERMINATION OF OVERFILL FACTOR, RA
Considering Select Louisiana Beaches Native and CGf as Borrow
Overfill Factor, RA
Borrow
CGf BA-143 BA-035 TE-100
Mφ50 2.74 2.58 2.33 2.47
σ 0.70 0.35 0.56 0.86
0.43 0.73 0.31
2.00 1.26 0.81
RA BA143 RA BA035 RA TE100
1.52 1.9 1.9
Test Specimen:





































D100 D100 18 1 0.01 100.00 D100 > 1 --
95.00 D95 0.23 2.12 95.00 D95 0.29 1.79 35 0.5 0.46 99.98 D95 0.25 2.01
84.00 D84 0.21 2.25 84.00 D84 0.28 1.84 40 0.425 0.52 99.96 D84 0.23 2.14
75.00 D75 0.20 2.32 75.00 D75 0.26 1.95 50 0.297 1.65 99.88 D75 0.21 2.25
60.00 D60 0.18 2.46 60.00 D60 0.22 2.16 60 0.25 80.76 96.27 D60 0.18 2.46
50.00 D50 0.17 2.56 50.00 D50 0.20 2.32 80 0.177 866.93 57.54 D50 0.16 2.62
30.00 D30 0.15 2.78 30.00 D30 0.16 2.60 100 0.149 322.43 43.13 D30 0.12 3.04
25.00 D25 0.14 2.84 25.00 D25 0.16 2.68 120 0.125 252.03 31.87 D25 0.11 3.15
16.00 D16 0.13 2.94 16.00 D16 0.14 2.84 140 0.105 250.97 20.65 D16 0.09 3.44
10.00 D10 0.12 3.07 10.00 D10 0.11 3.21 200 0.075 237.94 10.02 D10 0.07 3.74
5.00 D5 0.11 3.18 5.00 D5 0.08 3.63 230 0.0625 79.70 6.46 D5 0.05 4.27
0.17 2.58 0.20 2.33 Pan -- 144.60 Mean Grain Size 0.15 2.74
-- 0.35 -- 0.56 Total Mass : 2238.00 Std. Deviation -- 0.70
-- 0.07 -- 0.15 Percent Loss: 0.05% Skewness -- 0.23
Cu : 1.53 -- 0.85 Cu : 2.07 -- 1.03 Cu : 2.47 Kurtosis -- 1.03
Cc : 0.98 Cc : 1.13 Cc : 1.09 USCS


























95.00 D95 0.48 1.06 95.00 D95 1.01 -0.02
84.00 D84 0.25 2.00 84.00 D84 0.27 1.89
75.00 D75 0.20 2.32 75.00 D75 0.23 2.13
60.00 D60 0.17 2.56 60.00 D60 0.20 2.35
50.00 D50 0.15 2.74 50.00 D50 0.18 2.51
30.00 D30 0.13 2.90 30.00 D30 0.15 2.73
25.00 D25 0.13 2.94 25.00 D25 0.15 2.79
16.00 D16 0.12 3.06 16.00 D16 0.13 3.00
10.00 D10 0.11 3.20 10.00 D10 0.10 3.25
5.00 D5 0.10 3.32 5.00 D5 0.09 3.51
0.17 2.60 0.18 2.47
-- 0.64 -- 0.86
-- -0.30 -- -0.25
Cu : 1.56 -- 1.49 Cu : 1.88 -- 2.21












USCS SP USCS SP
Total Mass : Std. Deviation Total Mass : Std. Deviation
Percent Loss: Skewness Percent Loss: Skewness








Total Mass : Std. Deviation Total Mass : Std. Deviation
Percent Loss: Skewness Percent Loss: Skewness














DETERMINATION OF OVERFILL FACTOR, RA
Considering Select Louisiana Beaches Native and CGm as Borrow
Overfill Factor, RA
Borrow
CGm BA-143 BA-035 TE-100
Mφ50 1.14 2.58 2.33 2.47
σ 0.74 0.35 0.56 0.86
-4.13 -2.14 -1.54
2.10 1.32 0.85
RA BA143 RA BA035 RA TE100
-- -- --





































D100 D100 4 4.75 0.00 100.00 D100 2.00 -1.00
95.00 D95 0.23 2.12 95.00 D95 0.29 1.79 10 2 0.00 100.00 D95 0.83 0.28
84.00 D84 0.21 2.25 84.00 D84 0.28 1.84 18 1 0.50 99.98 D84 0.74 0.44
75.00 D75 0.20 2.32 75.00 D75 0.26 1.95 20 0.85 54.79 98.01 D75 0.66 0.60
60.00 D60 0.18 2.46 60.00 D60 0.22 2.16 35 0.5 1182.37 55.34 D60 0.54 0.89
50.00 D50 0.17 2.56 50.00 D50 0.20 2.32 40 0.425 340.19 43.07 D50 0.47 1.10
30.00 D30 0.15 2.78 30.00 D30 0.16 2.60 50 0.297 602.93 21.32 D30 0.35 1.52
25.00 D25 0.14 2.84 25.00 D25 0.16 2.68 60 0.25 287.71 10.94 D25 0.32 1.65
16.00 D16 0.13 2.94 16.00 D16 0.14 2.84 120 0.125 260.47 1.54 D16 0.27 1.87
10.00 D10 0.12 3.07 10.00 D10 0.11 3.21 200 0.075 32.21 0.38 D10 0.24 2.07
5.00 D5 0.11 3.18 5.00 D5 0.08 3.63 230 0.0625 4.88 0.20 D5 0.17 2.55
0.17 2.58 0.20 2.33 Pan -- 5.53 0.45 1.14
-- 0.35 -- 0.56 2771.58 -- 0.74
-- 0.07 -- 0.15 0.12% -- 0.17
Cu : 1.53 -- 0.85 Cu : 2.07 -- 1.03 Cu : 2.27 -- 0.88
Cc : 0.98 Cc : 1.13 Cc : 0.95


































D100 D100 D100 -1.00
95.00 D95 0.48 1.06 95.00 D95 1.01 -0.02 D95 0.23 0.29 1.01 0.28
84.00 D84 0.25 2.00 84.00 D84 0.27 1.89 D84 0.21 0.28 0.27 0.44
75.00 D75 0.20 2.32 75.00 D75 0.23 2.13 D75 0.20 0.26 0.23 0.60
60.00 D60 0.17 2.56 60.00 D60 0.20 2.35 D60 0.18 0.22 0.20 0.89
50.00 D50 0.15 2.74 50.00 D50 0.18 2.51 D50 0.17 0.20 0.18 1.10
30.00 D30 0.13 2.90 30.00 D30 0.15 2.73 D30 0.15 0.16 0.15 1.52
25.00 D25 0.13 2.94 25.00 D25 0.15 2.79 D25 0.14 0.16 0.15 1.65
16.00 D16 0.12 3.06 16.00 D16 0.13 3.00 D16 0.13 0.14 0.13 1.87
10.00 D10 0.11 3.20 10.00 D10 0.10 3.25 D10 0.12 0.11 0.10 2.07
5.00 D5 0.10 3.32 5.00 D5 0.09 3.51 D5 0.11 0.08 0.09 2.55
0.17 2.60 0.18 2.47 0.17 0.20 0.18 1.14
-- 0.64 -- 0.86 0.35 0.56 0.86 0.74
-- -0.30 -- -0.25 0.07 0.15 -0.25 0.17
Cu : 1.56 -- 1.49 Cu : 1.88 -- 2.21 0.85 1.03 2.21 0.88
Cc : 0.97 Cc : 1.11 1.53 1.53 1.88 2.27























Grain size in mm
Skewness
Kurtosis Kurtosis Kurtosis:
USCS SP USCS SP
Percent Loss: Skewness Percent Loss: Skewness Skewness:
Total Mass : Std. Deviation Total Mass : Std. Deviation Std. Deviation














TE-0100 Native Comparisons of CGm to Louisana Beaches
Kurtosis Kurtosis
USCS SP USCS
Total Mass : Std. Deviation Total Mass : Std. Deviation
Percent Loss: Skewness Percent Loss: Skewness














GULF BEACH GRAIN SIZE DISTRIBUTION COMPARED TO RCGC DISTRIBUTION
STANDARD TEST METHOD FOR PARTICLE-SIZE ANALYSIS OF SOILS





































18 1 0.76 99.95 D100 > 1 -- 18 1 0.50 99.97 D100 > 1 -- 4 4.75 17.49 99.15 D100 > 1 --
35 0.5 3.21 99.75 D95 0.25 2.02 35 0.5 1.46 99.89 D95 0.24 2.04 10 2 17.88 98.27 D95 0.96 0.05
40 0.425 2.10 99.62 D84 0.23 2.14 40 0.425 0.79 99.84 D84 0.23 2.14 18 1 27.66 96.92 D84 0.57 0.81
50 0.297 12.02 98.88 D75 0.21 2.25 50 0.297 4.15 99.60 D75 0.21 2.24 20 0.85 158.06 89.20 D75 0.47 1.07
60 0.25 26.50 97.23 D60 0.18 2.44 60 0.25 10.98 98.96 D60 0.19 2.41 35 0.5 132.49 82.72 D60 0.43 1.23
80 0.177 668.80 55.73 D50 0.17 2.53 80 0.177 794.41 52.55 D50 0.17 2.51 40 0.425 471.17 59.70 D50 0.35 1.51
100 0.149 596.58 18.71 D30 0.16 2.67 100 0.149 605.05 17.20 D30 0.16 2.65 50 0.297 338.69 43.14 D30 0.27 1.86
120 0.125 173.56 7.94 D25 0.15 2.70 120 0.125 172.37 7.13 D25 0.16 2.69 60 0.25 569.43 15.32 D25 0.27 1.91
140 0.105 95.52 2.01 D16 0.14 2.81 140 0.105 97.17 1.45 D16 0.15 2.77 120 0.125 201.88 5.45 D16 0.25 1.99
200 0.075 23.32 0.57 D10 0.13 2.95 200 0.075 23.25 0.10 D10 0.13 2.92 200 0.075 86.84 1.21 D10 0.18 2.45
230 0.0625 8.61 0.03 D5 0.12 3.12 230 0.0625 1.11 0.03 D5 0.12 3.09 230 0.0625 7.72 0.83 D5 0.12 3.06
Pan -- 0.51 0.18 2.49 Pan -- 0.53 0.18 2.48 Pan -- 16.99 0.37 1.44
1611.49 -- 0.35 1711.77 -- 0.33 2046.30 -- 0.80
0.14% -- -0.02 0.07% -- -0.01 0.03% -- -0.06
Cu : 1.42 -- 0.99 Cu : 1.43 -- 0.95 Cu : 2.33 -- 1.48
Cc : 1.04 Cc : 1.02 Cc : 0.97

























18 1 5.85 99.76 D100 > 1 -- 18 1 0.00 100.00 D100 1.00 0.00
35 0.5 119.61 94.81 D95 0.52 0.94 35 0.5 436.93 79.23 D95 0.88 0.19
40 0.425 271.45 83.57 D84 0.43 1.22 40 0.425 1203.29 22.03 D84 0.61 0.70
50 0.297 1165.17 35.32 D75 0.40 1.31 50 0.297 436.69 1.28 D75 0.49 1.02
60 0.25 413.86 18.18 D60 0.36 1.46 60 0.25 10.34 0.79 D60 0.47 1.07
80 0.177 402.98 1.50 D50 0.34 1.57 80 0.177 7.49 0.43 D50 0.46 1.12
100 0.149 30.09 0.25 D30 0.28 1.82 100 0.149 2.65 0.30 D30 0.44 1.20
120 0.125 4.91 0.05 D25 0.27 1.90 120 0.125 3.04 0.16 D25 0.43 1.22
140 0.105 0.74 0.02 D16 0.24 2.06 140 0.105 1.75 0.08 D16 0.39 1.37
200 0.075 0.23 0.01 D10 0.21 2.22 200 0.075 1.00 0.03 D10 0.35 1.51
230 0.0625 0.03 0.01 D5 0.19 2.38 230 0.0625 0.24 0.02 D5 0.32 1.64
Pan -- 0.17 0.33 1.62 Pan -- 0.35 0.48 1.06
2415.09 -- 0.45 2103.77 -- 0.41
0.20% -- 0.09 0.14% -- -0.21
Cu : 1.69 -- 1.01 Cu : 1.35 -- 2.91











Total Mass : Std. Deviation Total Mass : Std. Deviation Total Mass :
Percent Loss: Skewness
Mean Grain Size Mean Grain Size Mean Grain Size
Std. Deviation
USCS SP USCS SP








Mean Grain Size Mean Grain Size
Total Mass : Std. Deviation Total Mass : Std. Deviation
Kurtosis Kurtosis
USCS SP USCS










































Medium Sand Fine Sand Silt & Clay
Wentworth
Coarse SandUSCS
V. Coarse SandV. Fine Gravel Coarse Sand Medium Sand Fine Sand V. Fine Sand V. Coarse Silt Coarse Silt M. Silt
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DETERMINATION OF OVERFILL FACTOR, RA
Considering Select Gulf Beaches Native and CGf as Borrow
Borrow
CGf GI IGT GS OT
Mφ50 2.74 2.49 2.48 1.62 1.06
σ 0.70 0.35 0.33 0.45 0.41
0.69 0.77 2.50 4.09
2.01 2.10 1.57 1.71
RA GI RA IGT RA GS RA OT


















DETERMINATION OF OVERFILL FACTOR, RA
Considering Select Gulf Beaches Native and CGm as Borrow
Borrow
CGm GI IGT GS OT
Mφ50 1.14 2.49 2.48 1.62 1.06
σ 0.74 0.35 0.33 0.45 0.41
Abs -3.88 -4.02 -1.07 0.19
Ord 2.11 2.21 1.65 1.80
RA GI RA IGT RA GS RA OT



















DETERMINATION OF OVERFILL FACTOR, RA
Considering IGT-2c Native and CGf Blends as Borrow
Native
IGT-2c 95/5 ITG-2c/CGf90/10 IGT-2c/CGf 80/20 IGT-2c/CGf100%CGf
Mφ50 2.59 2.59 2.56 2.58 2.60 2.74
σ 0.36 0.36 0.36 0.38 0.39 0.70
Abs 0.00 -0.09 0.04 0.41
Ord 1.00 1.00 1.06 1.08 1.95
5% CGf 10% CGf 15% CGf20% CGf 100% CGf














DETERMINATION OF OVERFILL FACTOR, RA
Considering GI-2c Native and CGm Blends as Borrow
Native
GI-2c 95/5 ITG-2c/CGf90/10 IGT-2c/CGf 80/20 IGT-2c/CGf100%CGm
Mφ50 2.53 2.43 2.44 2.38 2.30 1.14
σ 0.36 0.39 0.52 0.59 0.70 0.74
Abs -0.28 -0.26 -0.63 -3.86
Ord 1.08 1.44 1.63 1.95 2.04
5% CGm 10% CGm 20% CGm100% CGm
















DETERMINATION OF OVERFILL FACTOR, RA
Considering OS-1d Native and CGf Blends as Borrow
Native
OS-1d 95/5 OS-1d/CGf90/10 OS-1d/CGf 80/20 OS-1d/CGf100%CGf
Mφ50 1.44 1.69 1.73 1.78 1.85 2.74
σ 0.80 0.78 0.82 0.85 0.90 0.70
Abs 0.32 0.36 0.52 1.63
Ord 0.98 1.03 1.07 1.13 0.88
5% CGf 10% CGf 20% CGf 100% CGf
















DETERMINATION OF OVERFILL FACTOR, RA
Considering OS-2a Native and CGm Blends as Borrow
Native
OS-2a 95/5 OS-2a/CGf90/10 OS-2a/CGf 80/20 OS-2a/CGf100%CGm
Mφ50 2.10 2.08 2.04 2.01 1.92 1.14
σ 0.75 0.76 0.79 0.82 0.83 0.74
Abs -0.02 -0.08 -0.24 -1.28
Ord 1.01 1.05 1.09 1.11 0.98
5% CGm 10% CGm 20% CGm100% CGm
















DETERMINATION OF OVERFILL FACTOR, RA
Considering GS-2a Native and CGf Blends as Borrow
Native
GS-2a 95/5 GS-2a/CGf90/10 GSA-2a/CGf 80/20 GSA-2a/CGf100% f
Mφ50 1.67 1.71 1.75 1.80 1.83 2.74
σ 0.45 0.48 0.54 0.60 0.65 0.70
Abs 0.09 0.16 0.34 2.34
Ord 1.07 1.19 1.32 1.42 1.55
5% CGf 10% CGf 20% CGf 100% CGf
















DETERMINATION OF OVERFILL FACTOR, RA
Considering GS-2b Native and CGm Blends as Borrow
Native
GS-2b 95/5 GS-2b/CGf90/10 GS-2b/CGf 80/20 GS-2b/CGf100%CGm
Mφ50 1.65 1.61 1.61 1.57 1.57 1.14
σ 0.44 0.53 0.56 0.58 0.61 0.74
Abs -0.08 -0.09 -0.18 -1.15
Ord 1.19 1.26 1.30 1.36 1.66
5% CGf 10% CGf 20% CGf 100% CGf
















DETERMINATION OF OVERFILL FACTOR, RA
Considering OT-2c Native and CGf Blends as Borrow
Native
OT-2c 95/5 OT-2c/CGf90/10 OT-2c/CGf 80/20 OT-2c/CGf100%CGf
Mφ50 1.09 1.11 1.14 1.24 1.47 2.74
σ 0.39 0.50 0.64 0.71 0.79 0.70
Abs 0.04 0.11 0.97 4.21
Ord 1.28 1.65 1.82 2.02 1.80
5% CGf 10% CGf 20% CGf 100% CGf















DETERMINATION OF OVERFILL FACTOR, RA
Considering OT-2b Native and CGm Blends as Borrow
Native
OT-2b 95/5 OT-2b/CGm90/10 OT-2b/CGm 80/20 OT-2b/CGm100%CGm
Mφ50 1.01 1.08 1.09 1.05 1.07 1.14
σ 0.42 0.41 0.43 0.48 0.49 0.74
Abs 0.15 0.18 0.13 0.29
Ord 0.98 1.01 1.13 1.15 1.74
5% CGf 10% CGf 20% CGf 100% CGf




















APPENDIX D – MARSH CREATION – LABORATORY 




100/0 DM/CGf Column Settling Test
Sediment Characterization Tests






















18 1 15.63 97.61 D100 > 1 -- 18 1 V. Coarse Sand 2.39
22.88 21.49 35 0.5 36.85 91.97 D95 0.77 0.38 35 0.5 Coarse Sand 5.64
0.13 0.19 40 0.425 10.92 90.29 D84 0.24 2.07 40 0.425
0.54 0.68 50 0.297 21.87 86.94 D75 0.16 2.67 50 0.297
24.1 27.9 60 0.25 13.29 84.91 D60 0.10 3.39 60 0.25
80 0.177 37.91 79.11 D50 0.07 3.87 80 0.177
100 0.149 37.21 73.41 D30 -- -- 100 0.149
Liquid Limit 120 0.125 33.50 68.28 D25 -- -- 120 0.125
A-11 JCW-38 140 0.105 31.12 63.52 D16 -- -- 140 0.105
28 18 200 0.075 71.55 52.56 D10 -- -- 200 0.075
22.99 23.24 230 0.0625 32.37 47.60 D5 -- -- 230 0.0625
51.03 43.15 Pan -- 310.93 -- -- Pan -- 47.60
44.21 38.18 653.15 -- --
6.82 4.97 0.13% -- --
21.22 14.94 Cu : -- -- --
32.14 33.27 Cc : --
Specific Gravity Organic Content
1 6
203.90 g 121.23 g
500 mL 229.60 g
23.8 °C 225.86 g
0.99735 g/mL 224.02 g
702.13 g 104.6 g







Number of Blows, N
Mass of Can (g)
Mass of Can + Moist Soil (g)










Grain Size AnalysisAtterberg Limits
Can No.
Mass of Can (g)
Mass of Can + Moist Soil (g)
Mass of Can + Dry Soil (g)
Mass of Water (g)
Mass of Dry Soil (g)
Skewness: --
Sorting: --Mass of Water (g)









Silt & Clay 52.56
< Sand
Folk (1974) Qualitative Summary
37.73 Fine Sand 16.63











Mp = Mass of pyconmeter  
Vp = Volume of pyconmeter 
TA = Temperature of de-aried water 















Mep+ds = Mass evaporating pan + dry soil
Ms = Mass of dry soil = Mep+ds - Mep
Gt = Specific gravity of solids = 
Ms / (MpρwA - (MpρwsB - Ms) = 
G20°C = Specific gravity of solids at 20°C = GtK=
MpρwA = Mass pyconmeter and water at TA =
TB = Temperature of solution at end of test 
MpρwsB = Mass pyconmeter + water + soil at TB 
Mep = Mass evaporating pan
Mtms = Mass tare + moist soil
Mt = Mass tare
Tare Number
2.56
Oc = Organic content = (Mo/Mds)*100 =
Mo = Mass organics = Mtds - Mtos = 
Mds = Mass dry soil =  Mtds - Mt = 
Mtos = Mass tare + kilned soil



































Medium Sand Fine Sand Silt & Clay
Wentworth
Coarse SandUSCS
V. Coarse SandV. Fine Gravel Coarse Sand Medium Sand Fine Sand V. Fine Sand V. Coarse Silt Coarse Silt M. Silt











































100/0 DM/CGf Column Settling Test Key
Input
Water Content of Soil and Rock Data Sheet Calculation
Test Method:
                   Method A 
        X        Method B
Sample Type/Location DM DM DM DM
Depth Range Composite Composite Composite Composite
Container / Lid Number JCW-30 JCW-21 JCW-18 JCW-13
Container Mass, g Mc 21.02 20.83 21.64 22.09
Container+Moist Specimen Mass, g Mcms 49.81 51.99 61.22 64.00








Initial Container+Oven Dry Specimen Mass, g Mcds 43.29 43.70 52.14 52.88








Mass of Water, g, Mw  = Mcms  − Mcds 6.53 8.29 9.07 11.12
Mass of Solids, g, Ms  = Mcds  − Mc 22.27 22.87 30.51 30.79
Water Content, %, w = (Mw/Ms ) x 100% 29.3% 36.2% 29.7% 36.1% 32.9%
Uniﬁed Soil Classiﬁcation Group Symbol (Visual) ML ML ML ML
3 in., 11⁄2  in., 3 in., 11⁄2  in., 3 in., 11⁄2  in., 3 in., 11⁄2 in., 3⁄4 in., 3 in., 11⁄2 in., 3⁄4 in.,
3⁄4 in., 3⁄8 in., #4, 3⁄4 in., 3⁄8 in., #4, 3⁄4 in., 3⁄8 in., #4, 3⁄8  in., #4, #10, < 3⁄8  in., #4, #10, <
#10, < #10 #10, < #10 #10, < #10 #10, < #10 #10, < #10
Oven Temperature if Other Than 110°C — — —
Weighted
Average
Bold Approximate Maximimum Grain Size (Visual)
Remarks:
                       
                                                                                                                                                                                                                                                                                                                                         
92
100/0 DM/CGf Column Settling Test Key
Input
Zone Settling Test - Photos and Measurements Calculation
Hour 0 Hour 1 Hour 2
Hour 4 Hour 6 Hour 12
Hour 24 Hour 48 Hour 72
93
100/0 DM/CGf Column Settling Test Key
Input
















































100/0 DM/CGf Column Settling Test 






















100/0 DM/CGf Column Settling Test 
Interface Height Versus Time





















100/0 DM/CGf Column Settling Test 
Interface Height Versus Time (Zone Settling Only)
Interface Height, H (in.)
94
100/0 DM/CGf Column Settling Test Key
Input
Flocculent Settling Test - Plots and Relations Calculation
Hour 24 Hour 48 Hour 72
Hour 4 Hour 6 Hour 12










































































































































































































































































































100/0 DM/CGf Column Settling Test Key
Input






















































100/0 DM/CGf Column Settling Test 






















100/0 DM/CGf Column Settling Test 






























100/0 DM/CGf Column Settling Test 





































































































































100/0 DM/CGf Column Settling Test Key
Input





























0 2 TDS z 124.84 248.06 129.76 4.92 118.30 -- -- -- * 40.9
0 4 TDS D 118.45 246.99 125.29 6.84 121.70 -- -- -- * 55.0
0 6 TDS B 127.00 240.68 135.67 8.67 105.01 -- -- -- * 80.0
0 8 TDS 10 122.01 254.61 130.05 8.04 124.56 -- -- -- * 63.0
0 10 TDS A 133.92 258.73 144.44 10.52 114.29 -- -- -- * 88.9
0 12 TDS 6 121.22 249.39 131.29 10.07 118.10 -- -- -- * 82.5
1 1 TSS T 0.1680 -- -- -- -- 0.2038 0.0358 100 355 0.36
1 3 TDS 7/ 117.44 247.33 121.97 4.53 125.36 -- -- -- * 35.6
1 6 TDS 7 128.84 254.54 133.83 4.99 120.71 -- -- -- * 40.7
2 1 TSS 128 0.1291 -- -- -- -- 0.1554 0.0263 100 182 0.26
2 3 TDS Q 118.07 247.78 122.40 4.33 125.38 -- -- -- * 34.1
2 6 TDS 1 142.70 273.35 147.57 4.87 125.78 -- -- -- * 38.1
2 10 TDS 12 117.74 251.84 123.42 5.68 128.42 -- -- -- * 43.5
4 1 TSS 818 0.1307 -- -- -- -- 0.1432 0.0125 95 85.7 0.13
4 2 TSS 901 0.1262 -- -- -- -- 0.1473 0.0211 100 143 0.21
4 3 TSS 201 0.1282 -- -- -- -- 0.1624 0.0342 75 352 0.46
4 6 TDS 1 114.11 246.18 118.97 4.86 127.21 -- -- -- * 37.6
4 10 TDS 401 134.42 262.46 139.74 5.32 122.72 -- -- -- * 42.6
6 2 TSS DE 0.1326 -- -- -- -- 0.1543 0.0217 100 217 0.22
6 3 TSS 811 0.1278 -- -- -- -- 0.1389 0.0111 100 129 0.11
6 4 TSS 25 0.1298 -- -- -- -- 0.1841 0.0543 100 550 0.54
6 6 TDS 1 142.73 265.33 147.17 4.44 118.16 -- -- -- * 37.0
6 10 TDS 12 117.78 245.88 123.00 5.22 122.88 -- -- -- * 41.8
12 2 TSS 107 0.1290 -- -- -- -- 0.1365 0.0075 100 57.2 0.08
12 3 TSS 827 0.1282 -- -- -- -- 0.1317 0.0035 100 57.5 0.04
12 4 TSS ? 0.1303 -- -- -- -- 0.1398 0.0095 100 81.8 0.10
12 5 TSS 102 0.1321 -- -- -- -- 0.1442 0.0121 100 65.0 0.12
12 6 TSS 813 0.1304 -- -- -- -- 0.1390 0.0086 100 100 0.09
12 10 TDS Q 118.10 246.20 128.88 10.78 117.32 -- -- -- * 88.7
24 2 TSS 305 0.1302 -- -- -- -- 0.1336 0.0034 100 26.0 0.03
24 3 TSS 805 0.1301 -- -- -- -- 0.1333 0.0032 100 20.9 0.03
24 4 TSS 825 0.1306 -- -- -- -- 0.1473 0.0167 100 59.4 0.17
24 5 TSS 802 0.1311 -- -- -- -- 0.1378 0.0067 100 28.9 0.07
24 6 TSS 101 0.1292 -- -- -- -- 0.1325 0.0033 100 46.2 0.03
24 9 TSS 20 0.1282 -- -- -- -- 0.1388 0.0106 100 84.2 0.11
24 10 TDS 2 114.12 243.68 126.04 11.92 117.64 -- -- -- * 97.5
48 2 TSS w 0.1319 -- -- -- -- 0.1648 0.0329 100 180 0.33
48 3 TSS 104 0.1301 -- -- -- -- 0.1381 0.0080 100 97.7 0.08
48 4 TSS AC 0.1304 -- -- -- -- 0.1513 0.0209 100 49.3 0.21
48 5 TSS BC 0.1316 -- -- -- -- 0.1367 0.0051 100 23.5 0.05
48 6 TSS 821 0.1288 -- -- -- -- 0.1381 0.0093 100 47.70 0.09
48 9 TSS 13 0.1306 -- -- -- -- 0.1356 0.0050 100 17.3 0.05
48 10 TDS 140 379.14 515.40 392.39 13.25 123.01 -- -- -- * 103.4
72 3 TSS 807 0.1289 -- -- -- -- 0.1301 0.0012 100 10.1 0.012
72 6 TSS 205 0.1234 -- -- -- -- 0.1389 0.0155 100 82.70 0.16
72 10 TSS f 0.1302 -- -- -- -- 0.1452 0.0150 100 189.0 0.150
72 11 TDS -- 375.25 537.32 394.68 19.43 142.64 -- -- -- * 129.3
96 3 TSS c 0.1292 -- -- -- -- 0.1302 0.0010 100 9.99 0.010
96 6 TSS 826 0.1304 -- -- -- -- 0.1308 0.0004 100 11.7 0.004
96 10 TSS r 0.1292 -- -- -- -- 0.1344 0.0052 100 72.2 0.052
96 11 TDS 200 370.63 505.78 387.94 17.31 117.84 -- -- -- * 138.9
168 3 TSS 29 0.1288 -- -- -- -- 0.1310 0.0022 100 19.5 0.022
168 6 TSS 310 0.1287 -- -- -- -- 0.1294 0.0007 100 12.3 0.007
168 10 TSS h 0.1303 -- -- -- -- 0.1356 0.0053 100 57.1 0.053
168 11 TDS 60 318.46 455.36 346.76 28.30 108.60 -- -- -- * 236.5
264 3 TSS x 0.1297 -- -- -- -- 0.1314 0.0017 100 14.7 0.017
264 6 TSS q 0.1294 -- -- -- -- 0.1299 0.0005 100 3.6 0.005
264 10 TSS AB 0.1291 -- -- -- -- 0.1351 0.0060 100 68.6 0.060
264 12 TDS -200 318.46 455.36 346.76 28.30 108.60 -- -- -- * 236.5
360 6 TSS Q 0.1321 -- -- -- -- 0.1360 0.0039 100 30.4 0.039
360 7 TSS v 0.1323 -- -- -- -- 0.1357 0.0034 100 14.9 0.034
360 8 TSS 312 0.1295 -- -- -- -- 0.1551 0.0256 100 254 0.256
360 9 TSS 203 0.1308 -- -- -- -- 0.1425 0.0117 100 125 0.12
360 10 TSS I 0.1319 -- -- -- -- 0.1859 0.0540 100 899 0.54
360 11 TSS 904 0.1320 -- -- -- -- 0.1591 0.0271 100 307 0.271
360 12 TDS x 121.0500 265.66 151.12 30.07 114.54 -- -- -- * 238.1







APPENDIX E – MARSH CREATION – LABORATORY 







80/20 DM/CGf Column Settling Test
Geotechnical Sediment Characterization Tests






















18 1 6.74 98.71 D100 > 1 -- 18 1 V. Coarse Sand 1.29
14.46 14.26 35 0.5 15.70 95.72 D95 0.45 1.14 35 0.5 Coarse Sand 2.99
0.14 0.13 40 0.425 6.10 94.56 D84 0.20 2.29 40 0.425
0.51 0.50 50 0.297 13.12 92.05 D75 0.16 2.69 50 0.297
27.5 26.0 60 0.25 11.45 89.87 D60 0.11 3.23 60 0.25
80 0.177 48.62 80.60 D50 0.08 3.60 80 0.177
100 0.149 37.34 73.47 D30 -- -- 100 0.149
Liquid Limit 120 0.125 38.16 66.19 D25 -- -- 120 0.125
GM-1 L4 140 0.105 34.90 59.54 D16 -- -- 140 0.105
22 34 200 0.075 66.85 46.79 D10 -- -- 200 0.075
13.81 13.83 230 0.0625 24.77 42.06 D5 -- -- 230 0.0625
24.48 28.41 Pan -- 220.52 -- -- Pan -- 42.06
21.97 25.11 524.27 -- --
2.50 3.30 0.04% -- --
8.16 11.28 Cu : -- -- --
30.66 29.26 Cc : --
Specific Gravity Organic Content
1 35
203.89 g 138.26 g
500 mL 209.48 g
22.6 °C 207.12 g










Mtms = Mass tare + moist soil




Oc = Organic content = (Mo/Mds)*100 =
Mo = Mass organics = Mtds - Mtos = 
Mds = Mass dry soil =  Mtds - Mt = 
Mtos = Mass tare + kilned soil
Mtds = Mass tare + dry soil
at TB
Mep+ds = Mass evaporating pan + dry soil
Ms = Mass of dry soil = Mep+ds - Mep
Gt = Specific gravity of solids = 
Ms / (MpρwA - (MpρwsB - Ms) = 
G20°C = Specific gravity of solids at 20°C = GtK=
MpρwA = Mass pyconmeter and water at TA =
Mp + (Vp*ρwA) = 
TB = Temperature of solution at end of test 
MpρwsB = Mass pyconmeter + water + soil at TB 
Mep = Mass evaporating pan
Pycnometer Number
Mp = Mass of pyconmeter  
Vp = Volume of pyconmeter 
TA = Temperature of de-aried water 























Silt & Clay 46.79
< Sand
Folk (1974) Qualitative Summary
47.77 Fine Sand 23.67
V. Fine Sand 24.13
--
Grain Size AnalysisAtterberg Limits
Can No.
Mass of Can (g)
Mass of Can + Moist Soil (g)
Mass of Can + Dry Soil (g)
Mass of Water (g)
Mass of Dry Soil (g)
Skewness: --
Sorting: --Mass of Water (g)









Number of Blows, N
Mass of Can (g)
Mass of Can + Moist Soil (g)











































Medium Sand Fine Sand Silt & Clay
Wentworth
Coarse SandUSCS
V. Coarse SandV. Fine Gravel Coarse Sand Medium Sand Fine Sand V. Fine Sand V. Coarse Silt Coarse Silt M. Silt













































80/20 DM/CGf Column Settling Test Key
Input
Zone Settling Test - Photos and Measurements Calculation
Hour 0 Hour 1 Hour 2
Hour 4 Hour 6 Hour 12
Hour 24 Hour 48 Hour 72
100
80/20 DM/CGf Column Settling Test Key
Input
















































80/20 DM/CGf Column Settling Test 






















80/20 DM/CGf Column Settling Test 
Interface Height Versus Time





















80/20 DM/CGf Column Settling Test 
Interface Height Versus Time (Zone Settling Only)
Interface Height, H (in.)
101
80/20 DM/CGf Column Settling Test Key
Input
Flocculent Settling Test - Plots and Relations Calculation
Hour 0 Hour 1 Hour 2
Hour 4 Hour 6 Hour 12














































































































































































































































































































80/20 DM/CGf Column Settling Test Key
Input





















































80/20 DM/CGf Column Settling Test 























80/20 DM/CGf Column Settling Test 































80/20 DM/CGf Column Settling Test 






































































































































80/20 DM/CGf Column Settling Test Key
Input





























0 2 TDS 140 379.13 503.29 386.51 7.38 116.78 -- -- -- * 61.66
0 4 TDS 261 308.87 429.37 316.17 7.30 113.20 -- -- -- * 62.89
0 6 TDS - - 375.28 488.55 383.46 8.18 105.09 -- -- -- * 75.53
0 8 TDS Coors 2 73.60 207.15 82.88 9.28 124.27 -- -- -- * 72.55
0 10 TDS X 121.04 251.18 130.63 9.59 120.55 -- -- -- * 77.14
0 12 TDS 7 117.44 249.42 126.89 9.45 122.53 -- -- -- * 74.85
1 1 TSS 8 0.1305 -- -- -- -- 0.2511 0.1206 100 473 1.21
1 3 TDS X 117.44 247.33 121.97 4.53 125.36 -- -- -- * 35.63
1 6 TDS 7/ 128.84 254.54 133.83 4.99 120.71 -- -- -- * 40.68
2 1 TSS 204 0.1308 -- -- -- -- 0.2002 0.0694 100 203 0.69
2 2 TSS 107 0.1304 -- -- -- -- 0.1856 0.0552 100 260 0.55
2 3 TDS A 118.07 247.78 122.40 4.33 125.38 -- -- -- * 34.07
2 6 TDS Q 142.70 273.35 147.57 4.87 125.78 -- -- -- * 38.14
4 1 TSS 25 0.1285 -- -- -- -- 0.1437 0.0152 100 70.4 0.15
4 2 TSS B 0.1282 -- -- -- -- 0.1397 0.0115 100 90.3 0.12
4 3 TSS 10 0.1325 -- -- -- -- 0.1446 0.0121 100 94.3 0.12
4 6 TDS 6 117.74 251.84 123.42 5.68 128.42 -- -- -- * 43.47
6 2 TSS 802 0.1328 -- -- -- -- 0.1554 0.0226 100 97.3 0.23
6 3 TSS 20 0.1318 -- -- -- -- 0.1562 0.0244 100 153 0.24
6 4 TSS 809 0.1316 -- -- -- -- 0.1480 0.0164 100 105 0.16
6 6 TDS 261 308.83 436.00 313.34 4.51 122.66 -- -- -- * 36.24
12 2 TSS AC 0.1270 -- -- -- -- 0.1332 0.0062 100 37.3 0.062
12 3 TSS W 0.1264 -- -- -- -- 0.1328 0.0064 100 35.6 0.064
12 4 TSS 825 0.1298 -- -- -- -- 0.1422 0.0124 100 63.9 0.124
12 5 TSS 13 0.1336 -- -- -- -- 0.1389 0.0053 100 41.4 0.053
12 6 TSS BC 0.1277 -- -- -- -- 0.1406 0.0129 100 77.4 0.129
12 7 TSS 305 0.1284 -- -- -- -- 0.1365 0.0081 100 57.2 0.081
24 3 TSS 17 0.1314 -- -- -- -- 0.1353 0.0039 100 22.3 0.039
24 4 TSS 810 0.1307 -- -- -- -- 0.1349 0.0042 100 23.1 0.042
24 6 TSS 5 0.1318 -- -- -- -- 0.1379 0.0061 100 33.9 0.061
24 7 TSS 814 0.1273 -- -- -- -- 0.1318 0.0045 100 29.0 0.045
24 8 TSS 906 0.1274 -- -- -- -- 0.1299 0.0025 100 22.0 0.025
24 9 TSS 804 0.1295 -- -- -- -- 0.1338 0.0043 100 27.6 0.043
48 2 TSS P 0.1296 -- -- -- -- 0.1319 0.0023 100 10.6 0.023
48 3 TSS 202 0.1310 -- -- -- -- 0.1339 0.0029 100 15.6 0.029
48 4 TSS Z 0.1331 -- -- -- -- 0.1360 0.0029 100 17.5 0.029
48 5 TSS V 0.1306 -- -- -- -- 0.1321 0.0015 100 11.5 0.015
48 6 TSS 15 0.1294 -- -- -- -- 0.1316 0.0022 100 16.0 0.022
48 7 TSS 303 0.1320 -- -- -- -- 0.1350 0.0030 100 12.1 0.030
48 8 TSS 820 0.1307 -- -- -- -- 0.1337 0.0030 100 15.3 0.030
48 9 TSS 801 0.1314 -- -- -- -- 0.1337 0.0023 100 12.5 0.023
72 2 TSS 301 0.1303 -- -- -- -- 0.1338 0.0035 100 12.3 0.035
72 3 TSS 11 0.1311 -- -- -- -- 0.1321 0.0010 100 9.1 0.010
72 4 TSS 824 0.1308 -- -- -- -- 0.1356 0.0048 100 17.8 0.048
72 5 TSS 12 0.1306 -- -- -- -- 0.1329 0.0023 100 11.5 0.023
72 6 TSS 102 0.1308 -- -- -- -- 0.1341 0.0033 100 17.3 0.033
72 7 TSS T 0.1306 -- -- -- -- 0.1323 0.0017 100 12.5 0.017
72 8 TSS 818 0.1288 -- -- -- -- 0.1327 0.0039 100 14.2 0.039
72 9 TSS DA 0.1320 -- -- -- -- 0.1344 0.0024 100 13.4 0.024
96 3 TSS 803 0.1320 -- -- -- -- 0.1355 0.0035 100 9.3 0.035
96 4 TSS 18 0.1326 -- -- -- -- 0.1337 0.0011 29 9.9 0.038
96 5 TSS 819 0.1305 -- -- -- -- 0.1324 0.0019 100 11.5 0.019
96 6 TSS 903 0.1313 -- -- -- -- 0.1335 0.0022 100 13.8 0.022
96 7 TSS 815 0.1299 -- -- -- -- 0.1316 0.0017 100 9.9 0.017
96 8 TSS G 0.1315 -- -- -- -- 0.1332 0.0017 100 8.3 0.017
96 9 TSS 311 0.1297 -- -- -- -- 0.1311 0.0014 100 11.4 0.014
96 10 TSS CD 0.1317 -- -- -- -- 0.1347 0.0030 100 15.1 0.030
168 5 TSS KB 0.1319 -- -- -- -- 0.1328 0.0009 100 6.2 0.009
168 6 TSS F 0.1327 -- -- -- -- 0.1374 0.0047 29 20.4 0.162
168 7 TSS C 0.1339 -- -- -- -- 0.1346 0.0007 100 6.0 0.007
168 8 TSS 104 0.1313 -- -- -- -- 0.1321 0.0008 100 5.5 0.008
168 9 TSS N 0.1323 -- -- -- -- 0.1334 0.0011 100 7.2 0.011
168 10 TSS 5 0.1313 -- -- -- -- 0.1332 0.0019 100 8.7 0.019
264 5 TSS 817 0.1329 -- -- -- -- 0.1344 0.0015 100 7.7 0.015
264 6 TSS K 0.1314 -- -- -- -- 0.1320 0.0006 100 5.8 0.006
264 7 TSS 304 0.1320 -- -- -- -- 0.1325 0.0005 100 3.3 0.005
264 8 TSS 907 0.1304 -- -- -- -- 0.1314 0.0010 100 7.2 0.010
264 9 TSS A 0.1303 -- -- -- -- 0.1310 0.0007 100 4.0 0.007
264 10 TSS 2 0.1288 -- -- -- -- 0.1327 0.0039 100 20.4 0.039
360 5 TSS 905 0.1298 -- -- -- -- 0.1310 0.0012 100 4.6 0.012
360 6 TSS E 0.1299 -- -- -- -- 0.1319 0.0020 100 11.4 0.020
360 7 TSS U 0.1312 -- -- -- -- 0.1326 0.0014 100 4.9 0.014
360 8 TSS O 0.1291 -- -- -- -- 0.1294 0.0003 100 3.2 0.003
360 9 TSS 309 0.1296 -- -- -- -- 0.1305 0.0009 100 3.7 0.009
360 10 TSS 108 0.1316 -- -- -- -- 0.1326 0.0010 100 8.4 0.010







APPENDIX F – MARSH CREATION – LABORATORY 







50/50 DM/CGf Column Settling Test
Geotechnical Sediment Characterization Tests






















18 1 18.70 97.20 D100 > 1 -- 18 1 V. Coarse Sand 2.80
14.36 14.43 35 0.5 30.08 92.70 D95 0.76 0.40 35 0.5 Coarse Sand 4.50
0.14 0.11 40 0.425 9.16 91.33 D84 0.24 2.05 40 0.425
0.58 0.51 50 0.297 17.89 88.66 D75 0.20 2.34 50 0.297
23.8 22.1 60 0.25 20.03 85.66 D60 0.14 2.82 60 0.25
80 0.177 98.20 70.97 D50 0.12 3.12 80 0.177
100 0.149 54.63 62.80 D30 -- -- 100 0.149
Liquid Limit 120 0.125 61.23 53.64 D25 -- -- 120 0.125
L35 L36 140 0.105 49.37 46.25 D16 -- -- 140 0.105
34 18 200 0.075 71.11 35.61 D10 -- -- 200 0.075
13.53 13.77 230 0.0625 35.65 30.28 D5 -- -- 230 0.0625
22.86 27.37 Pan -- 202.42 -- -- Pan -- 30.28
21.03 24.61 668.47 -- --
1.83 2.76 -0.04% -- --
7.51 10.84 Cu : -- -- --
24.40 25.45 Cc : --
Specific Gravity Organic Content
1 Coors 2
203.87 g 73.57 g
500 mL 138.44 g
22.2 °C 137.02 g
0.99773 g/mL 136.22 g
702.13 g 63.45 g







Mtms = Mass tare + moist soil
Mt = Mass tare
Tare Number
2.55
Oc = Organic content = (Mo/Mds)*100 =
Mo = Mass organics = Mtds - Mtos = 
Mds = Mass dry soil =  Mtds - Mt = 
Mtos = Mass tare + kilned soil
Mtds = Mass tare + dry soil
at TB
Mep+ds = Mass evaporating pan + dry soil
Ms = Mass of dry soil = Mep+ds - Mep
Gt = Specific gravity of solids = 
Ms / (MpρwA - (MpρwsB - Ms) = 
G20°C = Specific gravity of solids at 20°C = GtK=
MpρwA = Mass pyconmeter and water at TA =
TB = Temperature of solution at end of test 
MpρwsB = Mass pyconmeter + water + soil at TB 
Mep = Mass evaporating pan
Pycnometer Number
Mp = Mass of pyconmeter  
Vp = Volume of pyconmeter 
TA = Temperature of de-aried water 























Silt & Clay 35.61
< Sand
Folk (1974) Qualitative Summary
55.72 Fine Sand 32.02
V. Fine Sand 23.36
--
Grain Size AnalysisAtterberg Limits
Can No.
Mass of Can (g)
Mass of Can + Moist Soil (g)
Mass of Can + Dry Soil (g)
Mass of Water (g)
Mass of Dry Soil (g)
Skewness: --
Sorting: --Mass of Water (g)









Number of Blows, N
Mass of Can (g)
Mass of Can + Moist Soil (g)











































Medium Sand Fine Sand Silt & Clay
Wentworth
Coarse SandUSCS
V. Coarse SandV. Fine Gravel Coarse Sand Medium Sand Fine Sand V. Fine Sand V. Coarse Silt Coarse Silt M. Silt













































50/50 DM/CGf Column Settling Test Key
Input
Zone Settling Test - Photos and Measurements Calculation
Hour 0 Hour 1 Hour 2
Hour 4 Hour 6 Hour 12
Hour 24 Hour 48 Hour 72
107
50/50 DM/CGf Column Settling Test Key
Input
















































50/50 DM/CGf Column Settling Test 






















50/50 DM/CGf Column Settling Test 
Interface Height Versus Time





















50/50 DM/CGf Column Settling Test 
Interface Height Versus Time (Zone Settling Only)
Interface Height, H (in.)
108
50/50 DM/CGf Column Settling Test Key
Input
Flocculent Settling Test - Plots and Relations Calculation
Hour 0 Hour 1 Hour 2
Hour 4 Hour 6 Hour 12













































































































































































































































































































50/50 DM/CGf Column Settling Test Key
Input






















































50/50 DM/CGf Column Settling Test 

























50/50 DM/CGf Column Settling Test 






























50/50 DM/CGf Column Settling Test 





































































































































50/50 DM/CGf Column Settling Test Key
Input





























0 2 TDS 7 117.40 245.18 122.42 5.02 122.76 -- -- -- * 40.25
0 4 TDS A 133.87 263.25 139.51 5.64 123.74 -- -- -- * 44.78
0 6 TDS 6.00 121.20 250.56 127.38 6.18 123.18 -- -- -- * 49.20
0 8 TDS X 121.01 239.61 126.38 5.37 113.23 -- -- -- * 46.56
0 10 TDS 1 142.70 271.77 149.55 6.85 122.22 -- -- -- * 54.84
0 12 TDS Coors2 73.59 205.58 83.46 9.87 122.12 -- -- -- * 78.34
1 1 TSS KB 0.1320 -- -- -- -- 0.3624 0.2304 100 673 2.30
1 3 TSS F 0.13 -- -- -- -- 0.1570 0.0230 29 545 0.79
1 6 TDS Q 118.07 246.01 120.98 2.91 125.03 -- -- -- * 23.06
2 1 TSS C 0.1311 -- -- -- -- 0.1465 0.0154 51 175 0.30
2 2 TSS 104 0.1314 -- -- -- -- 0.1539 0.0225 52 320 0.43
2 3 TSS N 0.1292 -- -- -- -- 0.1475 0.0183 52 308 0.35
2 4 TSS 5 0.1320 -- -- -- -- 0.1558 0.0238 49 411 0.49
2 5 TSS B 0.1275 -- -- 0.1597 0.0322 51 590 0.63
2 6 TDS 6 121.24 250.45 123.58 2.34 126.87 -- -- -- * 18.31
4 2 TSS 817 0.1323 -- -- -- -- 0.1471 0.0148 100 112 0.15
4 3 TSS KB 0.13 -- -- -- -- 0.15 0.0165 100 134 0.17
4 4 TSS 304 0.1308 -- -- -- -- 0.1502 0.0194 100 155 0.19
4 5 TSS 907 0.1289 -- -- -- -- 0.1505 0.0216 100 176 0.22
4 6 TSS A 0.1314 -- -- -- -- 0.1514 0.0200 70 213 0.29
4 7 TSS 2 0.13 -- -- -- -- 0.1572 0.0255 72 243 0.35
6 2 TSS 905 0.1321 -- -- -- -- 0.1439 0.0118 100 95.0 0.118
6 3 TSS E 0.1303 -- -- -- -- 0.1413 0.0110 100 93.1 0.110
6 4 TSS U 0.1308 -- -- -- -- 0.1444 0.0136 100 110 0.136
6 6 TSS O 0.1313 -- -- -- -- 0.1478 0.0165 100 123 0.165
6 8 TSS 309 0.1297 -- -- -- -- 0.1480 0.0183 100 121 0.183
6 9 TSS 108 0.1295 -- -- -- -- 0.1518 0.0223 100 130 0.223
12 2 TSS 105 0.1299 -- -- -- -- 0.1390 0.0091 100 47.5 0.091
12 3 TSS L 0.1305 -- -- -- -- 0.1358 0.0053 100 49.8 0.053
12 4 TSS X1 0.1295 -- -- -- -- 0.1383 0.0088 100 63.1 0.088
12 5 TSS X2 0.1303 -- -- -- -- 0.1410 0.0107 100 60.4 0.107
12 6 TSS X3 0.1319 -- -- -- -- 0.1418 0.0099 100 70.3 0.099
12 9 TSS X4 0.1310 -- -- -- -- 0.1416 0.0106 100 62.7 0.106
24 3 TSS KB 0.1310 -- -- -- -- 0.1340 0.0030 100 20.9 0.030
24 4 TSS F 0.1289 -- -- -- -- 0.1359 0.0070 100 33.1 0.070
24 5 TSS C 0.1323 -- -- -- -- 0.1367 0.0044 100 31.3 0.044
24 6 TSS 104 0.1304 -- -- -- -- 0.1336 0.0032 100 28.7 0.032
24 9 TSS N 0.1303 -- -- -- -- 0.1351 0.0048 100 30.5 0.048
24 10 TSS 5 0.1296 -- -- -- -- 0.1370 0.0074 100 35.6 0.074
48 3 TSS 817 0.1304 -- -- -- -- 0.1316 0.0012 100 6.62 0.012
48 6 TSS KB 0.1296 -- -- -- -- 0.1326 0.0030 100 16.3 0.03
48 7 TSS 304 0.1303 -- -- -- -- 0.1324 0.0021 100 14.6 0.021
48 8 TSS 907 0.1316 -- -- -- -- 0.1358 0.0042 100 19.3 0.042
48 9 TSS A 0.1306 -- -- -- -- 0.1331 0.0025 100 16.2 0.025
48 10 TSS 2 0.1312 -- -- -- -- 0.1394 0.0082 100 33.4 0.082
72 2 TSS 905 0.1311 -- -- -- -- 0.1609 0.0298 100 23.4 0.298
72 3 TSS E 0.1303 -- -- -- -- 0.1506 0.0203 100 13.8 0.203
72 6 TSS U 0.1298 -- -- -- -- 0.1439 0.0141 100 13.9 0.141
72 7 TSS O 0.1306 -- -- -- -- 0.1336 0.0030 100 2.28 0.03
72 9 TSS 309 0.1293 -- -- -- -- 0.1320 0.0027 100 12.4 0.027
72 10 TSS 108 0.1315 -- -- -- -- 0.1342 0.0027 100 9.82 0.027
96 2 TSS 105 0.1270 -- -- -- -- 0.1376 0.0106 100 24.4 0.106
96 3 TSS L 0.1295 -- -- -- -- 0.1327 0.0032 100 10.9 0.032
96 4 TSS X1 0.1309 -- -- -- -- 0.1323 0.0014 100 3.3 0.014
96 5 TSS X2 0.1264 -- -- -- -- 0.1280 0.0016 100 5.08 0.016
96 6 TSS X3 0.1285 -- -- -- -- 0.1337 0.0052 100 18.8 0.052
96 9 TSS X4 0.1313 -- -- -- -- 0.1390 0.0077 100 27.4 0.08
96 10 TSS 810 0.1310 -- -- -- -- 0.1348 0.0038 100 13.1 0.038
168 3 TSS 804 0.1280 -- -- -- -- 0.1290 0.0010 100 4.6 0.010
168 5 TSS 906 0.1279 -- -- -- -- 0.1289 0.0010 100 5.96 0.010
168 6 TSS S 0.1309 -- -- -- -- 0.1318 0.0009 100 7.26 0.009
168 7 TSS 17 0.1305 -- -- -- -- 0.1314 0.0009 100 5.1 0.009
168 8 TSS 305 0.1317 -- -- -- -- 0.1331 0.0014 100 7.0 0.01
168 10 TSS BC 0.1290 -- -- -- -- 0.1292 0.0002 100 4.9 0.002
264 5 TSS 13 0.1343 -- -- -- -- 0.1352 0.0009 100 4.20 0.009
264 10 TSS 825 0.1281 -- -- -- -- 0.1322 0.0041 100 15.2 0.041
360 5 TSS W 0.0836 -- -- -- -- 0.0826 -0.0010 100 3.54 -0.010
360 6 TSS AC 0.0862 -- -- -- -- 0.0845 -0.0017 100 3.29 -0.017
360 7 TSS 20 0.0809 -- -- -- -- -- 100 3.72 Filter tore
360 8 TSS 802 0.0809 -- -- -- -- 0.0804 -0.0005 100 2.91 -0.005
360 9 TSS 809 0.0835 -- -- -- -- 0.0826 -0.0009 100 2.55 -0.009
360 10 TSS 10 0.0856 -- -- -- -- 0.0856 0.0000 100 4.87 0.000







APPENDIX G – MARSH CREATION – LABORATORY 







0/100 DM/CGf Column Settling Test
Geotechnical Sediment Characterization Tests




















18 1 0.01 100.00 D100 > 1 -- 18 1 V. Coarse Sand 0.00
35 0.5 0.46 99.98 D95 0.25 2.01 35 0.5 Coarse Sand 0.02
40 0.425 0.52 99.96 D84 0.23 2.14 40 0.425
50 0.297 1.65 99.88 D75 0.21 2.25 50 0.297
60 0.25 80.76 96.27 D60 0.18 2.46 60 0.25
80 0.177 866.93 57.54 D50 0.16 2.62 80 0.177
100 0.149 322.43 43.13 D30 0.12 3.04 100 0.149
Liquid Limit 120 0.125 252.03 31.87 D25 0.11 3.15 120 0.125
140 0.105 250.97 20.65 D16 0.09 3.44 140 0.105
200 0.075 237.94 10.02 D10 0.07 3.74 200 0.075
230 0.0625 79.70 6.46 D5 -- -- 230 0.0625
Pan -- 144.60 0.15 2.74 Pan -- 6.46
2238.00 -- --
0.05% -- --
Cu : 2.42 -- --
Cc : 1.09
Specific Gravity Organic Content
1 X
203.87 g 121.11 g
500 mL -- g
22.6 °C 165.90 g
0.99764 g/mL 165.84 g
702.10 g 44.79 g







Mtms = Mass tare + moist soil
Mt = Mass tare
Tare Number
2.50
Oc = Organic content = (Mo/Mds)*100 =
Mo = Mass organics = Mtds - Mtos = 
Mds = Mass dry soil =  Mtds - Mt = 
Mtos = Mass tare + kilned soil
Mtds = Mass tare + dry soil
at TB
Mep+ds = Mass evaporating pan + dry soil
Ms = Mass of dry soil = Mep+ds - Mep
Gt = Specific gravity of solids = 
Ms / (MpρwA - (MpρwsB - Ms) = 
G20°C = Specific gravity of solids at 20°C = GtK=
MpρwA = Mass pyconmeter and water at TA =
TB = Temperature of solution at end of test 
MpρwsB = Mass pyconmeter + water + soil at TB 
Mep = Mass evaporating pan
Pycnometer Number
Mp = Mass of pyconmeter  
Vp = Volume of pyconmeter 
TA = Temperature of de-aried water 




















Silt & Clay 10.02
< Sand
Folk (1974) Qualitative Summary
89.93 Fine Sand 64.41
V. Fine Sand 25.41
Mesokurtic
Grain Size AnalysisAtterberg Limits
Can No.
Mass of Can (g)
Mass of Can + Moist Soil (g)
Mass of Can + Dry Soil (g)
Mass of Water (g)
Mass of Dry Soil (g)
Skewness: Fine-skewed
Sorting: Moderately Well SortedMass of Water (g)











Number of Blows, N
Mass of Can (g)
Mass of Can + Moist Soil (g)





































Medium Sand Fine Sand Silt & Clay
Wentworth
Coarse SandUSCS












































0/100 DM/CGf Column Settling Test Key
Input
Zone Settling Test - Photos and Measurements Calculation
Hour 0 Hour 1 Hour 2
Hour 4 Hour 6 Hour 12
Hour 24 Hour 48 Hour 72
114
0/100 DM/CGf Column Settling Test Key
Input
















































0/100 DM/CGf Column Settling Test 






















0/100 DM/CGf Column Settling Test 
Interface Height Versus Time





















0/100 DM/CGf Column Settling Test 
Interface Height Versus Time (Zone Settling Only)
Interface Height, H (in.)
Supplemental Readings
115
0/100 DM/CGf Column Settling Test Key
Input
Flocculent Settling Test - Plots and Relations Calculation
Hour 0 Hour 1 Hour 2
Hour 4 Hour 6 Hour 12










































































































































































































































































































0/100 DM/CGf Column Settling Test Key
Input






















































0/100 DM/CGf Column Settling Test 






















0/100 DM/CGf Column Settling Test 































0/100 DM/CGf Column Settling Test 






































































































































0/100 DM/CGf Column Settling Test Key
Input





























0 2 TDS - - 375.2600 503.92 378.08 2.82 125.84 -- -- -- * 22.21
0 4 TDS 60 340.8500 469.29 343.55 2.70 125.74 -- -- -- * 21.29
0 6 TDS 261.00 308.8300 438.25 311.90 3.07 126.35 -- -- -- * 24.06
0 8 TDS 30.00 386.4100 515.15 389.41 3.00 125.74 -- -- -- * 23.63
0 10 TDS 140.00 379.1400 506.85 382.87 3.73 123.98 -- -- -- * 29.73
0 12 TDS 6 121.2100 248.52 128.04 6.83 120.48 -- -- -- * 55.43
1 1 TSS 20 0.1346 -- -- -- -- 0.1770 0.0424 70 690 0.61
1 3 TSS X3 0.1352 -- -- -- -- 0.1772 0.0420 52 945 0.81
1 6 TDS 7/ 117.4300 162.74 117.47 0.04 45.27 -- -- -- * 0.88
2 1 TSS X2 0.1374 -- -- -- -- 0.1590 0.0216 75 295 0.29
2 2 TSS X1 0.1370 -- -- -- -- 0.1592 0.0222 56 418 0.40
2 3 TSS L 0.1375 -- -- -- -- 0.1582 0.0207 52 417 0.40
2 4 TSS 105 0.1350 -- -- -- -- 0.1630 0.03 52 560 0.54
2 5 TSS 905 0.1400 -- -- -- -- 0.1617 0.0217 30 778 0.72
2 6 TSS 13 0.1346 -- -- -- -- 0.1630 0.0284 31 1055 0.92
4 2 TSS BC 0.1336 -- -- -- -- 0.1512 0.0176 100 189 0.18
4 3 TSS 305 0.1339 -- -- -- -- 0.1523 0.0184 100 206 0.18
4 4 TSS 17 0.1350 -- -- -- -- 0.1555 0.0205 100 228 0.21
4 6 TSS E 0.1368 -- -- -- -- 0.1530 0.0162 64 260 0.25
4 8 TSS K 0.1364 -- -- -- -- 0.1664 0.0300 61 449 0.49
4 9 TSS U 0.1381 -- -- -- -- 0.1761 0.0380 35 1236 1.09
6 2 TSS F 0.1361 -- -- -- -- 0.1475 0.0114 100 134 0.114
6 4 TSS KB 0.1378 -- -- -- -- 0.1522 0.0144 100 151 0.144
6 6 TSS 810 0.1355 -- -- -- -- 0.1497 0.0142 100 147 0.142
6 8 TSS 304 0.1363 -- -- -- -- 0.1593 0.0230 100 209 0.230
6 9 TSS 906 0.1358 -- -- -- -- 0.1594 0.0236 100 202 0.236
6 10 TSS 5 0.1341 -- -- -- -- 0.1635 0.0294 100 243 0.294
12 2 TSS O 0.1370 -- -- -- -- 0.1433 0.0063 100 60.7 0.063
12 4 TSS C 0.1357 -- -- -- -- 0.1429 0.0072 100 71.2 0.072
12 6 TSS 104 0.1391 -- -- -- -- 0.1448 0.0057 100 75.0 0.057
12 8 TSS N 0.1372 -- -- -- -- 0.1452 0.0080 100 74.0 0.080
12 9 TSS 5 0.1331 -- -- -- -- 0.1401 0.0070 100 74.3 0.070
12 10 TSS X5 0.1390 -- -- -- -- 0.1468 0.0078 100 74.1 0.078
24 2 TSS 817 0.1365 -- -- -- -- 0.1398 0.0033 100 28.9 0.033
24 4 TSS 309 0.1356 -- -- -- -- 0.1388 0.0032 100 37.8 0.032
24 6 TSS 108 0.1385 -- -- -- -- 0.1427 0.0042 100 43.5 0.042
24 8 TSS A 0.1334 -- -- -- -- 0.1376 0.0042 100 45.3 0.042
24 9 TSS 2 0.1374 -- -- -- -- 0.1419 0.0045 100 42.5 0.045
24 10 TSS 907 0.1365 -- -- -- -- 0.1428 0.0063 100 47.2 0.063
48 2 TSS 304 0.1372 -- -- -- -- 0.1384 0.0012 100 13.5 0.012
48 4 TSS P 0.1370 -- -- -- -- 0.1397 0.0027 100 20.3 0.027
48 6 TSS 202 0.1349 -- -- -- -- 0.1369 0.0020 100 19.8 0.020
48 8 TSS Z 0.1358 -- -- -- -- 0.1374 0.0016 100 19.8 0.016
48 9 TSS V 0.1374 -- -- -- -- 0.1387 0.0013 100 20.6 0.013
48 10 TSS 15 0.1368 -- -- -- -- 0.1388 0.0020 100 20.4 0.020
72 4 TSS 303 0.1369 -- -- -- -- 0.1373 0.0004 100 9.55 0.004
72 6 TSS 820 0.1366 -- -- -- -- 0.1373 0.0007 100 11.6 0.007
72 8 TSS 801 0.1408 -- -- -- -- 0.1416 0.0008 100 12.6 0.008
72 9 TSS 301 0.1372 -- -- -- -- 0.1383 0.0011 100 12.9 0.011
72 10 TSS 11 0.1398 -- -- -- -- 0.1410 0.0012 100 12.5 0.012
72 11 TSS 824 0.1365 -- -- -- -- 0.1530 0.0165 100 153 0.165
96 4 TSS 12 0.1371 -- -- -- -- 0.1425 0.0054 100 14.3 0.054
96 6 TSS 102 0.1393 -- -- -- -- 0.1409 0.0016 100 15.3 0.016
96 8 TSS Tare 0.1370 -- -- -- -- 0.1382 0.0012 100 8.82 0.012
96 9 TSS 818 0.1363 -- -- -- -- 0.1384 0.0021 100 11.1 0.021
96 10 TSS PA 0.1372 -- -- -- -- 0.1383 0.0011 100 7.88 0.011
96 11 TSS 803 0.1366 -- -- -- -- 0.1445 0.0079 100 29.5 0.079
168 4 TSS 18 0.1376 -- -- -- -- 0.1392 0.0016 100 8.04 0.016
168 6 TSS 819 0.1384 -- -- -- -- 0.1396 0.0012 100 6.07 0.012
168 8 TSS 903 0.1368 -- -- -- -- 0.1373 0.0005 100 5.99 0.005
168 9 TSS 815 0.1377 -- -- -- -- 0.1382 0.0005 100 4.43 0.005
168 10 TSS G 0.1365 -- -- -- -- 0.1386 0.0021 100 7.74 0.021
168 11 TSS 311 0.1367 -- -- -- -- 0.1372 0.0005 100 5.56 0.005
264 4 TSS C10 0.1366 -- -- -- -- 0.1372 0.0006 100 2.64 0.006
264 6 TSS W 0.1383 -- -- -- -- 0.1387 0.0004 100 3.90 0.004
264 8 TSS 802 0.1366 -- -- -- -- 0.1372 0.0006 100 6.36 0.006
264 9 TSS 10 0.1363 -- -- -- -- 0.1375 0.0012 100 3.42 0.012
264 10 TSS 204 0.1336 -- -- -- -- 0.1341 0.0005 100 2.95 0.005
264 11 TSS 8 0.1342 -- -- -- -- 0.1354 0.0012 100 3.49 0.012
360 4 TSS 107 0.1352 -- -- -- -- 0.1364 0.0012 100 3.44 0.012
360 6 TSS 814 0.1370 -- -- -- -- 0.1380 0.0010 100 4.00 0.010
360 8 TSS Δ 0.1356 -- -- -- -- 0.1369 0.0013 100 3.96 0.013
360 9 TSS AC 0.1347 -- -- -- -- 0.1351 0.0004 100 2.56 0.004
360 10 TSS 809 0.1364 -- -- -- -- 0.1379 0.0015 100 4.01 0.015
360 11 TSS 25 0.1368 -- -- -- -- 0.1374 0.0006 100 3.42 0.006















DREDEGED MATERIAL BLENDED WITH CGf
STANDARD TEST METHOD FOR PARTICLE-SIZE ANALYSIS OF SOILS




























    /CGf
0/100
    /CGf
18 1 15.63 97.61 D100 > 1 -- 18 1 6.74 98.71 D100 > 1 -- D100 > 1 > 1 > 1
35 0.5 36.85 91.97 D95 0.77 0.38 35 0.5 15.70 95.72 D95 0.45 1.14 D95 0.77 0.45 0.25
40 0.425 10.92 90.29 D84 0.24 2.07 40 0.425 6.10 94.56 D84 0.20 2.29 D84 0.24 0.20 0.23
50 0.297 21.87 86.94 D75 0.16 2.67 50 0.297 13.12 92.05 D75 0.16 2.69 D75 0.16 0.16 0.21
60 0.25 13.29 84.91 D60 0.10 3.39 60 0.25 11.45 89.87 D60 0.11 3.23 D60 0.10 0.11 0.18
80 0.177 37.91 79.11 D50 0.07 3.87 80 0.177 48.62 80.60 D50 0.08 3.60 D50 0.07 0.08 0.16
100 0.149 37.21 73.41 D30 -- -- 100 0.149 37.34 73.47 D30 -- -- D30 -- -- 0.12
120 0.125 33.50 68.28 D25 -- -- 120 0.125 38.16 66.19 D25 -- -- D25 -- -- 0.11
140 0.105 31.12 63.52 D16 -- -- 140 0.105 34.90 59.54 D16 -- -- D16 -- -- 0.09
200 0.075 71.55 52.56 D10 -- -- 200 0.075 66.85 46.79 D10 -- -- D10 -- -- 0.07
230 0.0625 32.37 47.60 D5 -- -- 230 0.0625 24.77 42.06 D5 -- -- D5 -- -- 0.05
Pan -- 310.93 -- -- Pan -- 220.52 -- -- Mean Grain Size -- -- 0.15
653.15 -- -- 524.27 -- -- -200 (%) 52.56 46.79 10.02
0.13% -- -- 0.04% -- -- Std. Deviation -- -- 0.70
Cu : -- -- -- Cu : -- -- -- Skewness: -- -- 0.23
Cc : -- Cc : -- Kurtosis: -- -- 1.03
Cu : -- -- 2.42
Cc : -- -- 1.09

























18 1 18.70 97.20 D100 > 1 -- 18 1 0.01 100.00 D100 > 1 --
35 0.5 30.08 92.70 D95 0.76 0.40 35 0.5 0.46 99.98 D95 0.25 2.01
40 0.425 9.16 91.33 D84 0.24 2.05 40 0.425 0.52 99.96 D84 0.23 2.14
50 0.297 17.89 88.66 D75 0.20 2.34 50 0.297 1.65 99.88 D75 0.21 2.25
60 0.25 20.03 85.66 D60 0.14 2.82 60 0.25 80.76 96.27 D60 0.18 2.46
80 0.177 98.20 70.97 D50 0.12 3.12 80 0.177 866.93 57.54 D50 0.16 2.62
100 0.149 54.63 62.80 D30 -- -- 100 0.149 322.43 43.13 D30 0.12 3.04
120 0.125 61.23 53.64 D25 -- -- 120 0.125 252.03 31.87 D25 0.11 3.15
140 0.105 49.37 46.25 D16 -- -- 140 0.105 250.97 20.65 D16 0.09 3.44
200 0.075 71.11 35.61 D10 -- -- 200 0.075 237.94 10.02 D10 0.07 3.74
230 0.0625 35.65 30.28 D5 -- -- 230 0.0625 79.70 6.46 D5 -- --
Pan -- 202.42 -- -- Pan -- 144.60 0.15 2.74
668.47 -- -- 2238.00 -- --
-0.04% -- -- 0.05% -- --
Cu : -- -- -- Cu : 2.42 -- --





Total Mass : Std. Deviation Total Mass : Std. Deviation













Std. Deviation Total Mass : Std. Deviation
--
--
Mean Grain Size Mean Grain Size
50/50
    /CGf
> 1
0.76




50/50 DM/CGf Test Specimen:
0/100 DM/CGf
668.2 2239.1
Comparisons of CGf Additions to DM
Kurtosis Kurtosis
USCS ML USCS SM














































Medium Sand Fine Sand Silt & Clay
Wentworth
Coarse SandUSCS
V. Coarse SandV. Fine Gravel Coarse Sand Medium Sand Fine Sand V. Fine Sand V. Coarse Silt Coarse Silt M. Silt
120
DREDEGED MATERIAL BLENDED WITH CGf
Geotechnical Characterization Tests as a Function of CGf Percentage
Median Grain Size, D50 Percentage Fines (USCS)





























Median Grain Size, D50 , Versus Percentage CGf
Median Grain Size, D50



























Percentage Fines (USCS) Versus Percentage CGf
Percentage Fines (USCS)




























Specific Gravity, Gs , Versus Percentage CGf
Specific Gravity






















Organic Content, OC, Versus Percentage CGf
Organic Content
y = -0.0658x + 26.868
R² = 0.6326
y = -0.1421x + 32.316
R² = 0.9838






















































DREDEGED MATERIAL BLENDED WITH CGf Key
Input
Column Settling Test - Soil/Water Interface Versus Time Comparisons Calculation
0 80.00 1.00 80.00 1.00 80.00 1.00 80.00 1.00
1 75.38 0.94 74.44 0.93 63.13 0.79 63.00 0.79
2 70.69 0.88 69.56 0.87 48.94 0.61 44.19 0.55
4 62.75 0.78 60.75 0.76 33.94 0.42 26.25 0.33
6 55.81 0.70 53.00 0.66 24.88 0.31 19.88 0.25
12 24.31 0.30 33.50 0.42 20.69 0.26 17.69 0.22
24 22.69 0.28 25.00 0.31 19.06 0.24 16.44 0.21
48 21.75 0.27 22.25 0.28 17.25 0.22 15.00 0.19
72 20.13 0.25 20.56 0.26 16.13 0.20 14.13 0.18
96 18.44 0.23 19.31 0.24 13.63 0.17
168 16.06 0.20 16.81 0.21 14.75 0.18 12.88 0.16
264 14.06 0.18 15.25 0.19 14.38 0.18 12.56 0.16









































DM/CGf Blend Column Settling Test Comparison 


























DM/CGf Blend Column Settling Test Comparison 






DREDEGED MATERIAL BLENDED WITH CGf Key
Input
Column Settling Test - Settling Velocity Comparisons Calculation
0 80.00 1.00 80.00 1.00 80.00 1.00 80.00 1.00
1 75.38 0.94 74.44 0.93 63.13 0.79 63.00 0.79
2 70.69 0.88 69.56 0.87 48.94 0.61 44.19 0.55
4 62.75 0.78 60.75 0.76 33.94 0.42 26.25 0.33
6 55.81 0.70 53.00 0.66 24.88 0.31 19.88 0.25
12 24.31 0.30 33.50 0.42 20.69 0.26 17.69 0.22
24 22.69 0.28 25.00 0.31 19.06 0.24 16.44 0.21
48 21.75 0.27 22.25 0.28 17.25 0.22 15.00 0.19
72 20.13 0.25 20.56 0.26 16.13 0.20 14.13 0.18
96 18.44 0.23 19.31 0.24 13.63 0.17
168 16.06 0.20 16.81 0.21 14.75 0.18 12.88 0.16
264 14.06 0.18 15.25 0.19 14.38 0.18 12.56 0.16
360 12.88 0.16 14.50 0.18 14.19 0.18 12.50 0.16


















y = -99.947x + 80
y = -111.76x + 80
y = -300.86x + 80





















DM/CGf Blend Column Settling Test Comparison 




































DM/CGf Blends Column Settling Test Comparison  
Fall Velocity Versus Percentage CGf
Fall velocity (ft/day)
123
DREDEGED MATERIAL BLENDED WITH CGf Key
Input
Column Settling Test - Representative Concentration and Turbidity Versus Time Comparisons Calculation
0
1 0.36 355.00 1.21 473.00 1.55 609.00 0.77 817.50
2 0.26 182.00 0.62 231.50 0.44 360.80 0.54 587.17
4 0.27 193.57 0.13 85.00 0.23 172.17 0.40 428.00
6 0.29 298.67 0.21 118.43 0.16 112.02 0.19 181.00
12 0.08 72.30 0.09 52.13 0.09 58.97 0.07 71.55
24 0.07 44.27 0.04 26.32 0.05 30.02 0.04 40.87
48 0.14 69.25 0.03 13.89 0.04 17.74 0.02 19.07
72 0.11 93.93 0.03 13.52 0.12 12.60 0.03 35.36
96 0.02 31.30 0.02 11.15 0.05 14.71 0.03 14.48
168 0.03 29.63 0.04 8.99 0.01 5.80 0.01 6.31
264 0.03 28.98 0.01 8.08 0.03 5.81 0.01 3.79
360 0.21 271.72 0.01 6.02 -0.01 3.48 0.01 3.57
Represetative Supernatant Represetative Supernatant Represetative Supernatant Represetative Supernatant










































DM/CGf Blend Column Settling Test Comparison 

































DM/CGf Blend Column Settling Test Comparison 






DREDEGED MATERIAL BLENDED WITH CGf Key
Input
Column Settling Test - Representative Concentration and Turbidity Versus Time Comparisons Calculation
0
1 0.36 355.00 1.21 473.00 1.55 609.00 0.77 817.50
2 0.26 182.00 0.62 231.50 0.44 360.80 0.54 587.17
4 0.27 193.57 0.13 85.00 0.23 172.17 0.40 428.00
6 0.29 298.67 0.21 118.43 0.16 112.02 0.19 181.00
12 0.08 72.30 0.09 52.13 0.09 58.97 0.07 71.55
24 0.07 44.27 0.04 26.32 0.05 30.02 0.04 40.87
48 0.14 69.25 0.03 13.89 0.04 17.74 0.02 19.07
72 0.11 93.93 0.03 13.52 0.12 12.60 0.03 35.36
96 0.02 31.30 0.02 11.15 0.05 14.71 0.03 14.48
168 0.03 29.63 0.04 8.99 0.01 5.80 0.01 6.31
264 0.03 28.98 0.01 8.08 0.03 5.81 0.01 3.79
360 0.21 271.72 0.01 6.02 -0.01 3.48 0.01 3.57




















y = -0.2216x + 0.3244
y = -8.2291x + 1.4528
y = -26.573x + 2.6558
























DM/CGf Blend Column Settling Test Comparison 





y = -1087.1x + 349.22
y = -2911.7x + 546.25
y = -3318.8x + 703.32





























DM/CGf Blend Column Settling Test Comparison 






DREDEGED MATERIAL BLENDED WITH CGf
Comparison of TSS vs Turbidity as a Function of CGf Percentage
Total Suspended Solids Versus Turbidity, 100/0 DM/CGf Total Suspended Solids Versus Turbidity, 80/20 DM/CGf
Total Suspended Solids Versus Turbidity, 50/50 DM/CGf Total Suspended Solids Versus Turbidity, 0/1000 DM/CGf
































100/0 DM/CGf Column Settling Test 






























80/20 DM/CGf Column Settling Test 





























50/50 DM/CGf Column Settling Test 






























0/100 DM/CGf Column Settling Test 








































































 John Charles “Charlie” Wildman was born and raised in Lafayette, Louisiana. Shortly before high 
school, he and his family moved to Prattville, Alabama, where he attended 8th through 12th grades. Charlie 
then attended the University of Mississippi where he joined Delta Kappa Epsilon social fraternity and 
played on the Ole Miss club soccer and hockey teams. He studied geological engineering and was a 
recipient of the Academic Excellence Scholarship, the Non-Resident Academic Excellence Scholarship, 
the Alumni Scholarship, the Unocal Corporation Scholarship, and the John D. Adler Engineering 
Fellowship. Mr. Wildman was recognized with an additional scholarship in 2008 as the “Most 
Outstanding Senior Student” in the Department of Geology and Geological Engineering. Due to 
scholarship overages, half of that scholarship was used to purchase a home brewing kit, and the other half 
paid for his spring break vacation that year. 
 Following graduation in 2009, Mr. Wildman joined Parsons Brinckerhoff, Inc., in Dallas, Texas, 
as an entry-level geological and geotechnical engineer. Here he worked on major civil infrastructure 
projects including highway and rail expansions in Dallas and Washington, D.C. He also served as the lead 
field representative during Phases III and IV of the rehabilitation of Eagle Mountain Dam and Levee in 
Azle, Texas, a project that would subsequently be recognized as the Rehabilitation Project of the Year by 
the Association of State Dam Safety Officials. 
 In 2011, Mr. Wildman transferred within Parsons Brinckerhoff to New York City to work on-site 
during both tunnel boring machine and drill-and-blast excavation of the 2nd Avenue Subway on the upper 
east side of Manhattan. It was in New York that he started sharing his homebrewed beers outside of his 
apartment. His beers gained notoriety in New York City, and in 2013 he was offered a job as head brewer 
for a start-up brewery in Queens. He quit his career as a geological engineer to brew beer professionally 
in New York. Charlie then relocated to Frederick, Maryland, to brew and cellar at Flying Dog Brewery. 
 During the summer of 2015, Mr. Wildman and his dear friend Jeff Steckler planned, organized, 
promoted, funded, and completed a 25-day, 2,000-mile charity bicycle ride that raised over $11,000 for 
the Chase Your Dreams Foundation, a disabilities-oriented non-profit based in New Orleans. The ride was 
appropriately called The DelURide, as it originated at DelFest in Cumberland, Maryland, and ended at the 
42nd Annual Telluride Bluegrass Festival in Telluride, Colorado. It was the coolest thing he has ever done. 
 Following the DelURide, Charlie relocated to New Orleans to begin his graduate education at the 
University of New Orleans. During his first semester of graduate school, he was offered employment by 
Arcadis, U.S., Inc., following a chance encounter where the director of the Water Management division of 
Arcadis dined at the restaurant on St. Charles Avenue where Charlie was bussing tables. Charlie has since 
worked within the Water Management group at Arcadis in Metairie, Louisiana, on jobs that range from 
coastal flood protection in New York City to remediating failed levee in Brownsville, Texas.  
 Mr. Wildman was one of two recipients of the Louisiana COPRI 2017 Scholarship and was one 
of five winners of the inaugural 3-Minute Thesis Competition at the University of New Orleans. He is an 
avid brewer, touring cyclist, paddler, snow and water sport enthusiast, musician, and a fan of fine music, 
food, and beverage.  Charlie is the son of Sam (deceased) and Mary Wildman. He has a brother, David 
“Tad” Wildman of Montgomery, Alabama, and three half-brothers - Mike, Doug, and Mark Wildman.  
